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“FORSWORD * | 


This is one of a series of circulars dealing with mining and milling 
operations in difforent mining Gistricts in the Western States. Data on 
operating costs, grades of ore treated, wage scales, and haulage rates and 
other information on mining properties are obtained from the operators and 
other local sources during the course of field inspections. They are be- 
lieved to be substantially correct as to conditions at the time the pror 
erties were visited but may’ not be in pccors with facts established by 
later developments. Eee 


Chase F. Jackson, 
Chiof Engineer, 
Mining Divisione 
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TRODUCTION 


This is one of a series of papers being published by the Bureau of 
Mines on gold mining in the Western States. It describes the production 
or gold in the principal mining districts of New Mexicoe The material 
was gathered on a trip through the State in the summer of 1936. 


ACIIOWLEDRCVENTS 
The author acknowledges the aid and cooperation of mine operators in 
all parts of the State, who willingly contributed all information requested. 
ceological reports of the Geological Survey and the New 


Mexico Bureau of Minos were drawn upon freely for information; credit to 
individual papers is given in the text. , 


HISTORY 


The first white men to set foot on the territory which is now New 
Mexico were members of expeditions sent out by the Spanish governors of 
Mexico for purposes of exploration. As early as 1541, advance parties of 
Coronado®¥s main expedition ponetrated as far north as what is now Sierra 
Countye Other expeditions entered the territory in 1581, 1582 and 1583; 
in 1605 the Provinces of New Mexico and town of Santa Fe wero founded. 


Most of the early exnlorers who entered this part of the Southwest 
journeyed up the Rio Grande River in their search for gold, silver, and 
Precious stonese They found tho country thickly inhabited by the Fueblo 
and kindred tribes of Indians, who, being an agricultural poople, resisted 
the attempts of the Spaniards to develop the mineral resources of the 
region. Some prosnecting, however, was done by the Indians under the 
supervision of the Jesuit Fathors and professional Spanish miners and 
Prospectors, There rere early attempts at working silver deposits, and — 
small amounts of gold were rocovored from placers. Turquoise was minod 
ina few places but the output was of little or no commorcial importance. 


In 1680 the Pueblo Indians revolted against the oppressive rule of 
the whites, and the Spaniards were. compelled to leave the country. They 
were permitted to return 20 vears later with the stipulation that they 
would never again engage in mining. Prospecting and mining ceased almost 
entirely until the ond of the 18th century, when the copper deposits of 
Santa Rita wore discovered. These denosits, howevor, were relatively un~ 
‘mportant until recently, when adequate transportation and smelting 
facilities made possible their development on a large scale. 


New Mexico became a Territory of tho United States at the end of the 
ie with Mexico in 1848. Tho construction of the Southern Pacific and the 
Seer and Atchison and Topexa Railroads in 1879-83 resulted in great 
ia? and expansion. Professional miners and prospectors combed the 

em States in their search for gold and silver, Many of the soldiers 


6082 
~W~ T~ 


Google 


LeUs yyo/ 


detailed to gourd the reilroed construction gangs and the ovirlniu se. 3e 
routes spent micn of their leisure time in prospecting and discovered some 
important deposits. During the last 25 years of the nineteenth century 
practically all of the inmmortant gold and silver districts of New Mexico 
were discovered and developed. | 


The early miners conrined their attention almost entirely to gold 
and silver, becaussa high freizht rates as well as lack of reduction _ 
facilities made it imposgible to produce base metals at a profit. In 1901 
the El Paso smelter was acquired by the American Smelting and Refining Co. 
and was enlarged to troat copper and lead ores, as a result of which. 
interest in mining was revived and many of the old gold and silver mines, 
which contained appreciable quantities of base metals, were reopenede 


GOLD PRODUCTION 


The first known rocords of gold production in New Mexico date from 
the time the Spaniards entered the territory in 1541. Gold mining as an 
industry, however, was unimportant until about 1850. Table 1 shows the 
annial production of gold, silver, conper, lead, and zinc from 1904 to 
the end of 1936. Figure 1 shows the arens and districts that have accounted 
for practically the entire production of gold in recent yearse 


Until the beginning of the twentieth century, gold was by far the 
most important metal produced in the State, With the enlarging of the 
smelter at El Paso, Toxe, to treat lead and copper ores and the building of 
a zinc smoltor at dmarillo, Tex., to treat zinc ores, gold ceased to be 
the most important metal. Gold production increased steadily until 1916, 
but it was surpassed in value b: the base metals early in the century. in 
1915, the peak of gold production, the value of copper, lead, and zinc was 
nearly five timos that of gold and silver combined and more than ten times 
that of gold alone. 


In 1914, 1915, 1916, and 1917 gold production exceeded $1,000,000 
‘annually. From 1917 to 1918 production fell from $1,064,158 to $h82,791, 
owing to the curtailment of production in many of tha gold~mining camps 
of the State when gold could not be produced at a profit with the high 
operating costs brought about by the World War. A steady decline in pro 
duction took place from 1918 to 1921, when the low point for the century, 
$196,822, was reached. This decline was duc in part to continued curtail- 
ment of production in the gold-mining districts and in part to the elacken~ 
ing in production of basametal ores containing gold. Ahother period of 
industrial expansion and higher pricos, beginning in 1922, brought about a 
steady increasa in the production of base motals and a consequent increase 
in gold produced fron base metal ores, which persisted until 1929. Although 
gold production did not show a constant increase during that period, the 
general trend was upward and the peak was reached in 1929, coinciding with 
the peak in base=metal production. From 1929 to 1932 produetion of base 
metals again declined, with a corresponding decline in gold productione 
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The parallelism of the curves for gold production and basemetal pro~ 
duction (see fig. 2) from 1917 to 1933 is due to the fact that during that 
period from /5 to 90 percent of the total gold was produced from comolex ores 
containing copper, lead, zinc, gold, and silver that were mined principally 
for their base~metal contente In 1930, due to unemployment in other lines, 
Many men took to prospecting and working placer deposits. Froduction from 
this source has been very small but showed a constant increase from 1930 to 


1936. 


In September 1933, producers of domestic gold gained the advantage of 
a world price of about $30 per ounce, and early in 1934 the price per ounce 
was fixed at $35. Interast in gold mining was revived, and many of the mines :x 
the gold~producing areas that had been idle since 1917 and 1918 were reopened 
and operated. The Mogollon and Cooney districts in Catron County and the 
Hillsboro and Pittsburg districts in Sierra County have accounted for most of tn 
increase in production. From 1932 to 1936, the gold-production curve showed 
a constant increase, whereas the base-metal curves showed a constant decrease. 


Table 2 shows production of gold by countiss from 1929 to 1935, in~ 
Clusive, and table 3 shows production according to ore classification from 
1929 to 1936. The following table shows the gold, silver, and copper content 
of ore from Hidalgo County and Lordsburg in terms of recovered values, 1929-32, 


inclusive. 


eee MONG eee aes 2 OUI VEN oe  COppOr ay 
Year: Value 
1929 0.118 36 $7.03 
1230 0138 6403 
1931 el2l Zell 
1932 0088 328 


1/ Value of coppver content basod on market price of coppere 


In 1931 and 1932, a major portion of the ore from the Lordsburg area was 
classed as gold-silver ore, nlthough the ratio of gold and silver to copper 
was practically the sams in those years as formerlye The change in classifica 
tion was due to the fall in the price of copper, which made the copper content 
of the oro loess valuable than the gold-silver content. 


Gold production of the Stato from gold ores, gold-silver ores, and placers 
shows a constant increase from 1929 to 1936, and the production from lead, 
zinc, and copper ores shows a nearly constant decrease. In 1935 approximately 
47 percent of the total production was from ores of the first class and 53 
percent was from base=metal orese 
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TABLE 3- 


-~or 


- Gold production in New Mexico from 1929 to 1936 


showing production according to ore classificationeL/ 


From gold 

ores, gold 
Silver ores, 
and placers 


From lead 
zinc and 


copper ores 


Year fine ounces 

1929 1,057.31 34,119.15 
1930 bg 30,428.88 
1931 11, 767.43 19 5393081 
1932 6,488, 08 16, 722.97 
193 5,891.91 20,582.18 
193 8,600.65 18,706.36 
1935 17,913. 03 15,521.97 
1936 | 19,697.06 13, 339094 


Total 


35,176046 
32,370.42 
31,161.24 
23,208 05 
26,474.09 
27,307.01 
335435200 
334037200 


1/ Mineral Resources and Minerals Yearbooks, 1930 


to 1935/6 
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ECONOMIC _AND INDUSTRIAL FEATURES 


New Mexico (fig. 1) has an average length from north to south of about 
360 miles and an average width from east to west of about 340 miles, the area 
being 122,503 square milese The population was 423,317 in 1930. <Albuquerave, 
Santa Fe, and Roswell are the three largest towns, with populations in 1930 
of 201570. 11,176, and 11,173, respectively. 

Two transcontinental railroads cross the State from east to west ~ the 
Southern Pacific system in the southern part and the Atchison, Topeka, and — 
Santa Fe system in the northern parte. One branch line of the Santa Fe runs 
down the Rio Grande valley from Albuquerque to El Faso and another fron 


Clovis south through Carlsbad to Pecos, Tex. Spurs from the two systems serve 


many of the more important coal and metal mining centers such as Silver City, 
Santa Rita, and Dawson. 


Agriculturo, stock raising, coal mining, and metal mining are the 
principal industriese In recent years a number of producing oil wells were 
brought in in the northwestern part of the State, but oil production has not 
yet developed into a major industry. 


The mineral resources of the State are large. The coal fields of Galluw 
are among the most productive in the west and for many years have supplied 
fuel for most of the railroads and smelters of the southweste The manganese 
deposits at Silver City and the iron deposits at Fierro have been, until 
recently, the important sources of supply of manganese and iron ores for the 
iron smelter at Pueblo, Colo. Although many of her lead and zinc mines have 
been closed since 1931, New Mexico has maintained a position of prominence 
in lead and zinc production throughout the years of general industrial 
inactivitye The Chino open-pit copper mine at Santa Rita is among the 
largest producers of copper in the United States. Besides this, considerable 
copper is produced from the complex ores from the mines of Hanover, Pecos, 
and Lordsburg. One of the three largest known molybdenum deposits in the 


| 


world is near Questae This deposit is of much highor grade than other depos:i: 


in the United States and has been in production for a number of yearse 
TOPOGRAPHY 


The characteristic physical feature of New Mexico is the main branch of 
the Rocky Mountain range running north and south through the Statee The 
Sangua de Cristo and the San Juan ranges of southern Colorado nearly convergé 
in the north central part of the State, the Sangua de Cristo range forming 
the east and the San Juan range the west watorshed of the Rio Grande River 
valley. 


In the vicinity of Santa Fe the mountains divergee One branch bears 
southwest forming the San Mateo and Cebolleto mountains just east of Gallup 
and terminates in the Mogollon mountains and the Black Range in the south 
western parte The other branch bears due south, forming the east watershed 
of the Rio Grande River and terminating in the Sacramento Mountains and the 
Guadalupe Mountains near the Texas bordere 
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The Zio Grande River flows from north to south throughout the length 
of the State between these two ranges. At the Colorado border, the eleva. 
tion is about /,500 feet, and at El Paso, where it flows out of the State, 
forming the boundary between Texas and Mexico, the elevation is 3,/62 feete 


The Continental Divide roughly parallels the west range. For the 
most part, it is to the west of the crest of the range and in many places 
it is in comparatively flat. country. For ssaveral hundred miles in the 
northern part of the State it is only from 5,000 to 6,000 feet above sea 
level, and near Lordsburg, in the southern part of the State, it is only 
4 200° feet above sea level. The only place in the State where it forms the 
crest of & muntain range is in the Black Mountains just east of the Mogollon 
Mountainse 


The eastern part of the State is comparatively level, with no impor~ 
tant mountainse The Pecos River, with headwaters just east of Santa Fe, 
flows south through the eastern and southeastern part of the State into 
Texase The Canadian and North Canadian Rivers drain the northwestorn part 
of the State and flow east into Texas. , 


The lowest point in the State is in the southeastern corner on the 
Focos River, 3,000 feet above sea level. There are several peaks from 
11,000 to 12,000 feet above. sea level, but only one over 15,000 feote Much 
of the mountainous country north of Santa Fe is from 7,000 to 8,000 feet 
above sea level, and small areas in the Mogollon and Black Mountains are 
above 7,500 foet; tho rest of the State, with the exception of the mountains 
east of the Rio Grande Rivor, is comparatively low and levoele 


CLIMATE AND PLANT LIFE 


With the possible exception of California, New Mexico has the most 
varied climate in the United States. This is due to the fact that the 
highest country is in the northern and the lowest in the southern part of 
the Statee 


Near the Colorado State line, where altitudes over 10,000 feet above 
sea lovel are common, the snow fall is heavy and the summers are short 
and cool. Many of the high peaks of this region are above timberlines 
The annual precipitation is sufficiant to sustain profuse growth of ever 
greens and aspense At altitudes over 10,000 feet the Engleman spruce and 
the Colorado blue spruce are the most common evergreens while aspen is 
the most common of the deciduous treese At altitudes below 10,000 feet 
the Douglas fir, and the Pondorosa or western yellow pine are more commone 
At the more moderate altitudes of 5,000 to 8,000 feet, the pinon and 
Juniper are the most common species, while in the low lands below 5,000 
feet the only native plant life is mesquite, cactus, yucca and other desert 
varieties, except along streams, where cottonwood, y Merete birch, and 

sycamore are commone 
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In sharp contrast to the Alpine climate of the mountainous region 
of the northern part of the State is that of the agricultural regions-in 
the southern part of the State along tha Rio Grande valley. Hers it. 
seldom, if ever, snows, and severe frosts are not commone Many cultivated 
varieties of fruit are common, and evon citrus fruits can: be: “grown in sone 
localities. oo 


MINING RISTRICTS 
MOGOLLON AND COONS pY DISTRICTS . 
Situation 


Th6 Mogollon mining district is in the westarn part of Catron County, 
Ne Mex., adout 15 miles cast of the New MexicowArizona State lina.- Mogollon, 
with a population of 300, is the largest settlement in the district; it is 
situated in the center of the greatest mining activitye The village of 
Glenwood, with a population of 100, is about 10 miles by road west of 
Mogollon on the main highway from Silver City. Alma, with a population of 
128, is about 5 miles north of Glenwood, noar tho main highway from Silver 
City to Alpine. At one timo it was the largest settlement ‘in the district, 
but owing to Indian troubles in the oarly days and changing economic condi~ 
tions, the poputerson shifted to other centerse 


Stock raising is carried on quite extensively in the adjacent regions, 
and considerable farming has been made possible around Glonwood and Alma 
by irrigation with water from the San Francisco Rivore 


Transportation and Power Facilities 


Silver City is the nearest railroad station, 47 miles from Glenwood 
and 57 miles fram Mogollon. An improved road from Alma to Coonay Canon 
serves the mines in. the northern part of the districte The road from Glen~ 
wood to Silver City and that from Glonwnod to Mogollon are graveled and in 
“good condition, the latter having been improved recontly by workers of the 
Civilian Conservation Corpse Tho Coonay Canon road has not been improved 
_ for a great many years and is impassable during a SquSrae Sone ners of the 
' summer rainy seasone 

‘Ore’ and concentrate shipments usually are mada to the anelter dit 
hie beeo. Texe Occasional shipments aro made to Douglas, Ariz. Silver City, 
“*¢hrough which nearly all rail shipmonts are handled, is 2195 mere? by rail 
fron ‘tL Paso and 225 miles by rail fron Douglase 

ineeeine rates to Silver City are 20 cents per mundrodwoight fox 
concentrates: and 30 cents per hundredweight for back freight. - The freight 
rate from Silver City to Bl Pasn is $1.15 a ton on minimum cars: of 25 
tons, with no sliding scalee 
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Thero are no power facilities in the district. All of the mines 
generate their own power with Diesel or gascline generating plants. Fuel 


oil costs around 61/2 cents a gallon in Mogollon. ‘The cost of generating 
current is about 1.5 cents per kilowatt-hour at the larger plants. 


History and Production Statistics3/ 


The first discoveries in the district were made by Sergeant Cooney of 
the Highth U. S. Cavalry, who observed the prominent vein outcrops while 
making scouting expeditions into the regione In the fall of 1875, when 
his enlistment expired, he went back into the district and located claims 
that were later developed into the Cooney mine. | 


The first ore was shipped in 1879, but in 1880 the valley settlements 
were nearly wiped out by an attack by Victorio and his Apachss, and Cooney 
was killed while assisting in the defense of the settlement of Alma. With 
the repulse of Geronimo and his raiders in 1885 the Indians ceased to be 
@ menace and mining development progressed rapidlye 


It has been estimated that prior to 1905 the production was about 
$5,000,000 in gold, silver, and coppere The first veins developed were those 
that outcrop in the valley of Mineral Creek; efforts were first confined 
to rich oxidized pockets near the surfacee Later on, ore shoots were 
developed and mined in the lower silver~bearing sulphide zone in the Maud § 
and the Deep Down mines in the canyon of Silver Creek below Mogollon. ‘The 
development of the cyanide process aided greatly in the exploitation of the 
low-grade ore bodies. As the richer surface ores became exhausted, many 
of the smaller properties were consolidated. Today the major portion of 
the producing properties of the district are owned, leased, or held under 
option by the Mogollon Consolidated Mines Co., and the Black Hawk Consolidated 
Mining COe . 


Table 4 shows the production of the Mogollon district in gold, silver, 
copper, and lead from 1904 until 1935. 


Topography 


The elevation of the San Francisco River valley at Alma is about 4,900 
feete Between the river valley and the Mogollon Mountains is a series of 
flat~topped mesas ranging in elevation from 5,400 to 6,000 feet. Just east 
of these mesas the Mogollon Mountains rise steeply to an elevation of 7,500 
foete Deep box canyons have been cut in these mountains by all the principal 
streamse 


3] Ferguson, Henry Ge, Geology and Ore Deposits of the Mogollon Mining 


District, New Mexico: Geol. Survey Bull. 787, 1927. 
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TABLE 4. - Gold and silver production of the Mospllon District, 
New Mexico, 1904 to 1935.6 
Year tons Gold fine ounces pounds eee velue 
’ 


1904 11,276 $ 61,880 79,014 | 422,308 

1905 15,534 | 97,158 | 240,934 | 295,175 

1906 16,075 127,907 | 268,576 — 

1307 sve 105 431 | 412,338 

1908 1955 116,418 278,939 

1909 23,945 111,464 29,413 

1910 50,515 304,210 | 595,669 

1911 102,219 531,358 | 1,067,038 

1912 101,361 524,858 | 1,093,158 

191 115,739 619,856 ; 1,306,766 

191 136,12 629 ,102 1,410,327 

1915 119,716 509,165 1,301,059 

1916 118,257 373,068 1,008,483 

1917 111,934 | 258,620 | 22,642 

1918 56,5 119,710 | 302,902 ; 
1919 6,531 148,136 82, 800 —_ 
1920 1,895 125,631 | 329 US 2, 
1921 4s, 870 126,791 | 310,77 vos 
1922 4g, 106 142,123 | 322,450 “= 
192 47,644 | 179,351 | 39857 —_ 
192 72,736 | 230,960 18,094 _ 
1925 51,118 163,522 449 4659 — 
1926 976 12. 28,40 _ 
1927 89 4,678 | 35591 —_ 
1928 81 4,189 16,800 —_ 
1929 438 15,287 40,437 7 
1930 6,554 19,270 61,621 1 

1931 6,274 14,967 38,300 —— 
1932 25,228 66, 447 136, 869 Ls 
193 2,914 21,700 | 126,020 io 
193 1,736 111,790 121,351 au 
1935 243,116 


Total | 1,560, — 6,153,748 14 ne 319 |955,001 | 17, os 15, WoL, 200 


1/ Mineral Resources and Minerals Yearbooks, 1904 to 19356 


6062 ~16~ 


ligitized by & - () : Original from 
eae: Gor gle THE OHIO STATE UNIVERSITY 


I.C. 6987 


Geology4/ 


The rough country along the west edge of the Mogollon Mountains is due 
to faulting along the west front of the range. Two distinct periods of 
faulting took place, both with relative downthrows to the west. The first 
faulting was along the east side of the San Francisco River valley and the 
second was two or three miles farther east. The steep cliffs along the 
west side of the range are the result of the second period of faulting, 
which took place along a single fault vlane. 


During the interval petween faulting there was great volcanic activity. 
Great quantities of sandstone and other rocks of sedimentary origin probably 
represent periods of quiet between volcanic outburstse The volcanic rocks 
were later cut by faults, which became filled with quartz ‘and calcite and 
formed the principal ore deposits of the Mogollon areae The volcanic rocks 
were eroded and covered with a considerable thickmess of gravel, after which 
the second period of faulting took placee Following this second period of 
faulting, the gravel was eroded from the higher eastern blocks exposing the 
volcanic rocks, and deep canyons were cut in the cliffs that form the fault 
escarpment. The high mwesas, consisting of loosely consolidated gravel, be~ 
tween the San Francisco River and the Mogollon Mountains, represent the 
period of erosion that took place between volcanic activity and the second 
faulting. 


The age of the volcanic eruptions is not known definitely, but some 
authorities consider that volcanic action took place in the early Tertiary. 
As there are considerable erosional unconformities, the action must have 
taken place over a considerable period of time. 


The volcanic rocks of the district consist of andesites, latites, 
rhyolites, and rhyolite tuffse The thickness of the series of Tertiary and 
Pleistocene rocks, as figured from the maximum observed thickness of each 
formation, is over 8,000 feet, over 80 percent boing igneous rocks of vol 
canic origin. The mineral deposits are entirely in the volcanic rocks of 
the Tertiary period. The rocks of the Pleistocene are loosely consolidated 
gravels and sedimentary rockse 


The mineral~bearing veins of the district are fillings in fault fissures, 
the gangue mineral being mostly quartz and calcitee There are two systems 
of veins ~ the older system bearing approximately east and west and the 
more recent system bearing nearly north and southe The Queen vein, of the 
latter system, is the largest, most persistent, and most prominent vein in 
the district. It can be traced for several miles and traverses the entire 
district from north to south. It intersects many of the important veins of 
the east-west system, sometimes forming important ore shoots at the junctionse 
In general, the higher~grade ore has been found in the east west system of 
veins, but ore shoots of the Queen vein have, as a rule, proved to be wider, 
more regular, and more persistente 


4/ Ferguson, work citede | 
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The successive layers of igneous rocks, being cut by the two vein 
systems and subsequently eroded, have rewulted in a seemingly impossible 
jumble of exposed formationse The veins, for the most part, are on the 
contacts between different rocks, but occasionally they are in one formation. 


Water Supply 


The lack of a dependable water supply for milling and domestic purposes 
has tended to impode the development of the districte Silver Cresak is the 
principal source of supply for the Mogollon section and Mineral Creek for . 
the Cooney section. During the dry sgason, these creeks furnish little or 
no water and the mills are operated on water from the mines and from wells. 
Curtailment of oroduction and sometimes comolete shutdowns are common during 
the summer monthse 


Shallow wells in the bed of the creek aro the principal source of supply 
for Mogollon during the greater part of the year, and during the dry season 
they are the only source of supplye 


The water supply for the limitcd population of Cooney is controlled by 
the only operating mine, which makes it vossible for them to prevent poll 
tion of the water obtained from wells during the dry season. 


Whitewater Creek is about 2-1/2 miles south of Mogollon. Measurements 
taken over a period of years show that the flow has never been less than one 
cubic foot per second. It is from 600 to 1,000 feet below the town of 
Mogollon and, hence, its use as a source of domestic supply would involve 
the use of expensive pumping equipment. Its use far milling purposes would. 
involve either pumping to the mills at Mogollon cor transporting the ore to 
a millsite on the creek by aerial tram or truck cr through a haulage tunnéle 


Mogollon Consolidated Mines Co. 
General 


The Mogollon Consolidated Mining Co., As Pf. Barrett, president and 
treasurer, Fort Worth, Tex., has lease and options on the Last Chance, Dead 
wood, and Eberle groups, about half a mile southwest of the town of Mogollon. 
The claims of the Last Chance group consist of the Frieda, Anna E., Last 
Chance, Top, Gold Dollar, Gold Dollar No. 2, Little Chance, Hub, and Boise 
City. The Deadwood group consists of the Daadwood and Simburst and the 
uberte group of the Eberle and Braton. 


The 6ompany began operations in July 1935. In July 1936, the production 
was from the Deadwood and Last Chance claimse The Eberle was temporarily 
shut down because of curtailed milling operations. The Deadwood and the Last 
Chance, on the Last Chance vein, adjoin each other where the vein bends to 
the south. The Eberle is on the Queen vein near its intersection with the 
Maud.S. -The Deadwood and the Last Chance mines are operated as a unit 
through the Deadwood shaft. The Eberle is operated from an adit tunnel, the 
portal of which is about a half mile north of the Deadwood shafte The ore 
is hauled by truck from bins at the portal of the adit tunnel to the Deadwood 
mill. 
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Geology 


The Last Chance vein dips to the northeast at 65° to 75°: it ranges in 
width from 8 to l2 feet. The gangue minerals are quartz and calcit. filling 
in andesite breccia. The better values are in the footwall quartz. The 
principal ore minerals are pyrite, argentite, sphalerite, and galena. 


Development 


The Deadwood mine (fig. 3) is developed through a vertical two-compart~ 
ment shaft 500 feet deep with level intervals of 75 to 100 feet. There is 
ea total.of 3,500 to 4,000 feet of drifting on the Last Chance vein with 500. 
to 600 feet of eroseouttine, The shaft was sunk from the 400foot level to 
the 500-foot level, and the fourth and fifth levels connected with the work~ 
ings of the Last Chance mine by the present operatorse 


Two large ore bodies were developed and mined above the third level. 
The ore was milled in a stamp mill which was recently converted to flota~ 
tion and is being used by the present operators. The Queen vein, which is 
parallel to this part of the Last Chance vein, was crosscut in several places 
and some low-grade ore encounterede 


The ore bodies did not reach the surface and very little oxidized ore 
was minede The development work is on the Deadwood claim, which covers the 
west end of the Last Chance vein. 


The Last Chance mine (fig. 3) is developed through an adit connected 
with the other levels by raises and winzes. There are eight levels in all, 
with total drifting on the Last Chance vein in excess of 20,000 feete The 
development covers the entirelength of the Last Chance and Top claims. The 
levels are at approximately 200-foot intervals, the lowest being at a derth 
of about 1,000 feet below the adit and 1,500 feet below the highest part 
of the outcrop. 


No ore has been found on the 900-foot level and ae a limited amount 
on the /00-foot lavel. 


The Eberle mine is developed through an adit avout 1,500 feet long on 
the Queen vein.e The portal is near the intersection of the Queen and Maud § 
veinse The intersection has been exposed in the workings, but development 
has been confined chiefly to the Queen vein. 4 short crosscut intersects 
the Maud S vein, which at this location nearly parallels the Queen vein. 


A 50-foot shaft near the adit portal is in ore and several stopes have 
heen opened by former operatorse 
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Mining Methods 


Stoping. - When operations were first resumed in 1935, considerable ore 
was mined from pillars and from the sides of the old stopes where it had bes: 
left by former operatorse This and the cleaning up and generai rehabilita- 
tion work incident to starting up an old mins had kept mining costs relative:: 
highe In June 1936, most of the production of 80 tons a day was from one str: 
on the fourth level on a vein that is parallel to and on the hanging-wall 
side of a worked portion of the main vein. This stope was from 8 to le fee: 
wide, with a rib of waste from 5 to 15 feet thick between it and the old 
stopee Careful mining was required to keep from breaking through to the o}4 
stope in places where the two were close togethere 


Stoping is by the shrinkage method. The chutes are placed from 20 to 
25 feet apart with pillars left in betweene The thickness of the pillars, 
from the back of the drift to the sill of the stope, range fram & to lO 
feete Haises or crib manways are carried up with the stopes at intervals 
of 75 to 100 feet, depending on local conditions. 


The ore in the stoves is broken by breast rounds drilled with mounted 
drifting machinese By keeping the breast cuts down to 10 feet or less, mos: 
of the ore breaks small enough to be handled in chutes that are about 3 fest 
wide. Any large pieces that are exposed are blasted before they have a 
chance to get into the chutes. 


The vein bulges and narrows in comparatively short distances along the 
strike, making it necessary occasionally to make extra set-ups for slabbirz 
ore that was left in the walls unintentionally. 


The number of holes required to break a round in the stopes ranges fro 
10 or 12 in ground that is mostly calcite to 18 or 20 in ground that is 
mostly quartze In calcite one set of steel can be used to drill from two to 
four holes, but in the hardest quartz a set may be required for every hole. 


Wet stoper machines are used in the raises and for cutting out chute 
pockets. Machine-sharpened steel is used in all machines. Detachable bits 
were tried when the mine was started up but were claimed to be not very 
Satisfactory. One and one-fourth-inch hollow round steel is used in the 
drifting machines, and l-inch quarter octagon in the stoper machines. 


The machines in the stopes and drifts are operated by one man. The 
nippers deliver sharp steel to the machines, help set up, and collect the 
dull steel at the end of the shifte 


Tramming and hoisting, ~ Ore and waste are trammed by hand and hoistei 
through the Deadwood shaft. A 2-ton skip is used in one compartment of tre 
shaft for hoisting oree The other compartment is provided with a cage art 
is used for men ani material. <A battery locomotive at the portal of the 
Last Chance adit will be used when operations are resumed in that part oF ‘4 
propertye 
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Sampling. ~ All sampling is under the direct supervision of the mine : 
engineer. The faces of the stopes and the development headings are carefully 
sampled each day by channel and grab samples. Enough car samples ac taken 
from the chute and sa ae headings to afford a close check on ihe mill 
headse 


Pumpinge ~ Water from the Deadwood workings is pumped through the Dead~ 
wood shaft from the 500 or bottom level by a Noe 5 Cameron pump. A boiler 
feed pump on the third level furnishes water for the rock drills. Some of 
the water from the Last Chance workings is pumped from the portal of the 
Last Chance adit to the mill and some sinks into the Last Chance shaft, which 
is in a porous part of the vein. 


Ventilatione ~ Natural ventilation is provided by a large number of 
connections between levels and by openings left by old worked-out stopese 
Forced ventilation is unnecessarye 


Labore ~ The mine is operated two shifts a daye Most of the common ~ 
laborers are Mexicans. ‘The foreman, shift bosses, and skilled laborers are 
Americanse 


Classification of labor, number employed 
and wage rates, Mogollon Consolidated Mines Co 


re een 
Class of Labor Noe Rate per hour ASE &-hour day 


Miners $0./b ais 
Muckers “BS Peo 
Timbermen 7 ; | 14.08 
Pipemen 2 oy 7-04 
Fipemen helpers 2 033 | 5028 
Tramners 7 033 18.48 
Chuck tenders 6 0535 15-84 
Shift bosses 2 500 (per day) 10.00 
Hoistmen 2 gr 7204 
_ Cagers 2 o 44 a 7204 
Timbermen helpers y 033 | 10.56 
Nippers 3 0381/2 02h 
Powder men 1 050 | 000 
Sanitary man i 033 2.64 
Crusher men 2 033 5ec8 
face men 1 03 &1/2 008 
Total per day 191.76 


Besides the underground force, five men in the blacksmith shop are charged 
entirely to the mine. The blacksmith shop is run as a separate unit. The 
payroll is as follows; | 
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2 blacksmiths at Wt cents per houreeseseseese $7204 
2 blacksmith helpers at 33 cents per houreee 528 
L drili doctor at 44 cents per houressseesee 3052 
TOG Silko eet wiles wie al Wea Wie <6. Gore wees AoW wie Ore seere eee ee 15684 


Total, Mine and blacxsnitna ShOpsecesseweeessc07 ooo 


Costse ~ The following tahle shows ore breakaze, development footage, 
drill shifts on stoping and development, and the amount of ore broken and 
milled for the first half of May 1936: 


Ore broken in stopes, dry tonSececccacerecae Fy (15 
Ore broken in development, dry tonSeccccersee 325 
OFS MULL CG 6 a o.86.ow.060:5:5s 6466 0s 6 WS oe 0660s SS 6's 2,070 
Total number drill shifts, stopingescecseesy HT 
Total number drill shifts, develonmentes.cce 53 
Ore broken in stoping per drill shift, tonse [4/3 
Drifting, LGC 6 w vedo hee Os Tare SoS Cee be Ce 114 
Crosscutting, LeCteccevecccsevveseccsesseseve Lo 
Total development, feeterccccccccceseccsseres 150 


Development and ore-breaking costs based upon a total breakage of 4,C38 
tons and a development footage of 130 feet are as follows: 


Labor | Supplies | Power | Total Per ton [Per foot 


Developments | | 
Drills and aptitwei ccc $350060} $ 34.76 
Tracks and pipe lineseed 60419) 2.85 
Explosivedecseccccccses 262.60 


1y4.0b 30.00 
218 6ce9 on 
3767 | 96 
~ | 15-04 
30.02! B72 


TimberinGececsecscrcccce 

TramMmingeccceccevccceve 

HoistinGeccoacccceccces 

Tools and sundry supplie 

Tool sharpeninges esccees 

Assaying, sampling, and 
SUPVEYViINSececesecvcces 22058 | 12.66 

Foreman and shift bosse 0.00 om 

Total developmentesced 925639] 367-17 | 53-0711 
Ore breaking: 
Drills and drillinge..0d2,455.89| 306.53 ao 00] 3,016. ba 015 


fans: Gaek, emecyecee, eee <> lee Seen Seren Ques. Ae 


Tracks and pipe linesee¢ 258625 9.00 267625 = OT 
PRP LOS IVES os. s'e-osaieic eae - (1,200.42 - 1,200e44  .30 
Timberingecescccececsees, 4BU.02 ep 5.03! 500.11) 615 
TYAMMINGsccceccecsecse vel yl99 086 20) 15-28 1.201 67 el 
HOistingssveccecseuccewe 339010 "8°23 46.98! 9394.7 10 
Tool sharpening.sercesed 205633 76094 | 37687} 38041 iy 
Tools and sundry supplie 2260! 138.17 ~ 140.7 ° 


Assaying, sampling, and 


SUIVEVlNGecccccccccveccce 145.89 38.00 3.54 187 43] a0 
Foremen and shift bosses 175.00 - - | 175.00 =O 
Surface tramminge severe 92620 = = 02.20 e02 

Total, ore breaking. 45,418 .14/1,931.39 | 362.70! 7, [12.23 1292 
Total, Last Chance. eet e 12,299 e216 1D. , 7 Oo 2ecb 


6082 ~~ 22 = 


Google 


Mine skip 


5- to 6-inch grizzly 
gversize<e—Y o> tndersize 


Sorting table 
(me Palo, 


Waste bin 18=ton ore bin 


l= to 2=inch grizzly 


Dump make a Winter size 


9 by 15—inch jaw crusher, 
minus inches 


- Two 200-ton ore bins, 
one Deadwood, one Last Chance 


16-inch belt conveyor, 
189 feet center to center, 
with Dennisson automatic weightometer 


Grizzly screen 
with 1/4— to 1/2-inch openings 
size nder size 


2=foot Symons cone crusher, 
minus 3/8 inch 


Automatic samp ler 
100-ton fine-ore bin 
Hardinge aa eked a feeder 


16-inch belt, 12 feet center to center 
coc coP----- > 


A 6— by 6-foot ball mill 

| « A 4— by 28-foot Dorr 

am oe I dup lex classifier 
ersize a RRO 


bau storage tank, 

lay 12- ne 

1 1 (Dvecf Lowy 

I 

| A Eight 18-inch mechanically 

. | agitated flotation cells 

| oncentrates Tail 

| i i= by 4-foot 

ry vacuum fi iter 

| —- €— -Filtrate€— — oe! 

A 

i Concentrate Pilot table 30 tons of tails to thickener, 
bins 90 tons of water returned to 
mill storage tank 

l 

i 18-foot Dorr 

i thickener 

le- ---~-- €— — — — -Werf lowe - - 


Tails, 
18 to 20 percent solids 


Tailings pond 


Figure 4.- Flow sheet of the Mogollon Consolidated mill. 
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Milling Methods 


Generale ~ The old Deadwood stamp-mill building of timber construction 
was utilized for the present mille The ore is concentrated by flotation. 
The mill flow sheet is shown in figure 4. According to the agreement under 
which the building was leased, none of the old equipment could be removed. 
As a result of this, the arrangement of the new equipment is not as satis. 
factory as the mill superintendent would lika. None of the old equipment . 
is being utilizede The capacity is about 160 tons daily. During June and 
July 1936, it was operated only three days a week ovring to an inadequate 
water supplye 


Sorting. ~ The ore is dumped from tho mine skip on a 5 by 7-foot 
grizzly that slopes at about 45° and has G-inch openings. The undersize 
goes to an 18-ton receiving bin arid the oversize to a 5~ by 16-foot sorting 
table (fig. 5) covered with sheet steel. The large pieces of ore are 
broken to sizes that can be handled by a 9~ by 15-inch Blake crusher before 
they are thrown into the ore bin. The waste is sorted out and thrown into 
&@ waste bins Waste from the nine is deflected into the waste bin by a 
hinged chutee 


Crushing. ~ From the ore receiving bin the ore goes over a grizzly with 
&@ spacing of 1 to 2 inches and a slope of about 45% ‘The oversize goes 
through a 9~ by 16-inch jaw crusher. The discharge from the jaw crusher 
and the undersize from the grizzly go into one of two bins of 200~ton 
Cepacity eaghe One bin is for the Deadwood ore and one for Last Chance ore, 
as the two must be milled separately. 


An automatic apron feeder discharges the ore from the 200-ton ore bins 
onto a 16-inch conveyor belt 189 feet long and equipped with an automatic 
weightometer. Tha conveyor belt discharges onto a grizzly screen with 1/4 
to 1/2-inch openingse The oversize from the grizzly screen goes: through a 
2-foot Symons cone crusher that crushes to minus 3/8 inch. The undersize 
from the grizzly and the discharge from the Symons cone crusher go through 
an automatic sampler and then to a fine-ore bin of 100-ton capacity. 


Grinding. ~ The ore is taken from the fine~ore bin by a Hardinge constant 
weight feeder and is discharged onto a 16-inch conveyor belt 12 feet long. 
Weightometer tonnage is checked by taking a 6-foot weighed sample from this 
belt at stated intervals. The tonnage is calculated from the weight of the 
Sample and the speed of the belt as determined by a revolution counter on the 
Hardinge constant-weight feeder. The conveyor belt discharges into a 6 by 
6-foot ball mill driven by a 125-horsepower motor. Cast~iron liners and 3~ 
inch cast-iron balls are used in the ball mille ‘The ball consumption is 
about 3 pounds per ton of ore ground. The liners last from 9 to 10 months. 


. A le by 28=foot Dorr duplex classifier is operated in closed circuit 
with the ball mill. The classifier ovetflow runs from 60 to 75 percent minus 
150 mesh, depending on the mill tonnage. The critical stage of grinding is 
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about 80 percent minus 150 mesh but-it has been found difficult to maintain 
grinding to this degree of fineness at the normal rate of 150 to 160 tons 
daily with the present grinding and classifying equipmente Reclaimed water 
is added at the ball-mill intake and reclaimed water and fresh water at 
the head of the classifier. , 


Flotatione ~ The classifier overflow goes to the first of. eight 18-inch 
mechanically agitated flotation cellse Finished concentrates. are taken from 
the first celle The overflow from the second and third cells is returned 
to the first and the overflow from the last fiwe is returned to the second. 
Pulp samples of flotation heads and tails are taken automatically. 


Soda ash and coal—tar craosote are added at the feed end of the ball 
mill at the rate of 1 pound per ton of ore and O.1l pound per ton of ore, 
respectively. Xanthate (Z%3) is added at the classifier overflow and at the 
head of the flotation circuit. Fine oil. is added at the head of the flota- 
tion circuite : 


The value of the mill heads ranges from $7 to $9 a ton, the average 
being around $8.25 a tone About 60 percent of the values are in silver and 
40 percent in gold. The ratio of concentration ranges from 70: 1 to 80:1 
and the value of the concentrates from $350 to $500 a ton. Tailings loss 
varies from $1.25 to $1.50 a tone The following table shows the value of 
the heads, concentrates, and tails for the first half of May 1936. The 
values are based on smelter settlement prices of gold and silver, as follows: 


Gold, $33.00 per ounce. 
aoe 95 percent of 77 cents, or 73 cents per NuncGe 


Tons | ounces; ounces value run Total 
HeadSececervee 1 9915005 190.05 12,9356 8 90,5026 361§ 1 $15, 9 Fe 80 a 
TAildecsececs| 36099) 2,034.36} 1,226.84 2,711.92} let2 


Heads 
(less tails)} — | 159s .c6 20 ,299.12 5s 2275052] -7,956035| 13,231.87] 6-91 
Concentratese! 234190; 1 Qe gs, | 9,203.81; 4,970.05 6.718. 78! 11,688.84} 6.1¢ 
Ratio of concentration = 82.50 to 1 using 1,913.65 
23.19 
Mill recovery: 
Golde ee+e8l.13 
Silver. «.54.27 
Total eoeeS2099 
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Dewatering and filtering. ~ The concentrate goes through a l~ by Wfoot 
vacuum filter and then to the concentrate binse The filtrate from the con~ 
centrate is pumped back to thse mill storage by a vacuum-seal air lift. The 
tailing from the flotation calls is divided, one part going to an 1&foot 
Dorr thickener and the other direct to the tailing pond. A small cut of the 
tailing goos over an 1& by 4&inch pilot table and then to the Dorr thicke~ 
nere The overflow from the thickener is vumped to the mill storage tank 
by a centrifugal pump operated by a ec=horsepower motor. The pulp from the 
thickener is raised by a diaphram pump and joined with the part of the tail~ 
ing that goes direct to the tailing ponde The final tailing runs from 18 
to 20 percent solids. About 90 tons of water are reclaimed daily from the 
thickenere 


Power. ~ Current is generated and distributed at 2,400 volts and stepped 
down to Uo and 220 for power and lighting. Total connected horsepower in 
the mill is as follows; | , 


Jaw CIUSHEL es cccccccccvesstecvesece 15 
Automatic apron Feeder. cescsevecese 1 
1383~foot belt CONVEY VWeecaccneccvecr LO 
SYMONS CONE CYrushELecececocecessee 2F 
Automatic ore samplerececegesevsese I 
Hardings constant-weight feedereee 0025 
le-foot belt CONVEYVOLTcecesovsvnece 1 
Ball Milleocecscarvccescevcerveseece aan 
Dorr Classifierescecccccescsecsvcs 
Flotation COlLLSccccccccceccccevece Pe 


Vacuum LFAiltoreccccvscccccssescscvrece 050 
Vacuum PUMDeccwcccsssevnesessecreon 3 
Pilot Cadleccseveccccegvecsevecese ee 


Dorr thickener and diaphram pumpee 3 
Centrifugal PUMP weceeocseseveserseee 2 
TOC Gd <.61e6 a bcaowe eee ww ew ee ees 208 «00 


Tailing disposale ~ The tailing, containing 18 to 20 percent. solids is 
run to the tailing pond, a distance of 2,500 feet, in a wooden launder & 
inches wide and 8 inches deep with a grade of about 5 percente 


The dump is in a natural drainage channel on the side of a hill witha 
slope of 10° to 15°. Drainage from above is sufficiently controlled to pre- 
vent the impounded tailing from being washed away during cloudburstse 


Tho tailing is deposited on three tiers or benchese Figure 6 shows 
the arrangement of the launders with relation to the three benches. The 
upper bench was not in use in June because pumping is required to raise the 
pulp from the end of the launder to that level. 


Past experience seems to have been that there is little danger of the 
deposits breaking away from the tops of’ the benches during cloudbursts, but 
that unless proper provisions are made, movement will start at the bottom, 
causing the whole mass to move downhille 


a” 
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Such movements are prevented by concrete or masonry abutments built 
into the bedrock at the toe of each benche The tailing is deposited by a 
launder built at the edge of each bench and sloped up from the top of tke 
abutment at about the angle of repose for the material when dry. 


The coarse matsrial settles at the edge of the benches and is used 
for building up the dam to impound the water containing the slimes. The 
water, containing some slime, is run through a launder to the bench below 
and the operations are repeatede From the second bench the water comes off 
practically clear and is run to a storage tank, from which it is pumped 
back to the mille 


The launders from the two unper tiers are built around the sides and 
over the top of the abutment. The one from the bottom tier to the atorage 
tank is on bedrock in the lowest part of the drainage channel, where it is 
covered by the tailing as it builds up, except at the intake. Additions 
are made at the intake of the launders as the necessity arises. 


Four men are required at the tailing pond, building up the dams and 
building additions to the launders. The launders must be built on solid 
rock or on rock piers placed at intervals of 4 or 5 feet. If they are 
built on top of the tailing and then buried they will be broken and crushed 
as the material builds up and later settles. The cost of tailing disposal 
in May was 20 cents a ton. 


Labor. ~ The mill is operated three shifts a day by 16 men, including 
the mill superintendent. The payroll is as follows; 


. L mill superintendent Salary. 
3 operators 55 cents per hour. 
3 helpers 38-1/2 cents per hour 
3 crushermen on Symons cone crusher 8-1/2 cents per hour. 
2 laborers at drying and sacking concentrates 44 cents per houre 
4 laborers at the tailings pond 4k cents per hour. 


The operation of the jew crusher at the mine shaft is charged to mine- 
operating expenses. 
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Costs. ~ The following table shows the milling costs for May 1936 


(total tons milled, 4,027): 
: Per 
Labor | Supplies } Power Total {ton 


Coarse CTUSHING s ccccccccccsvccccese $ 731.01 $ 131.73 
Conveying and fine Crushingeecrcescece 339-81 138-29 102.81 


Fine grinding and classifyingesescese| 271425 18633 | 653-66 
Balls and LinerSescscccecscessasees — 537-07 — 
FLOtationececccscescvecccscesccscese 264.13 18.35 116.210 
REALCNtTSweccecverecvcsscvececccccce ca 66 009 — 
Filtoring and dewatoringescsseseeees| 255011 250} 47.12 


Concentrate AryinGececocscsocccsecs eleel9 137.04 22095 
Tailing GispoOsAleccesossaccerssccsers 607.01 168.97 15.28 


Concentrate froightecscoscccsccesece ome 247.88 —_ 
Water lines and pumping fresh water; 151.95 23046] 3547 
Assaying and samplingeccccccccecsen ied 53043 4.61 
SUPSTViSiONs ccacec ccccccsccacccscsece 250200 oe 


Rien ik Gescenessceswoccicwcoewee| 
BULLGING 6 ae 0 wee 60600 60s sess bee ses 
TOtalSesceceescevcvcvcsererses 


5eAl 3526 14,14 Z 
2 7 
23001312,219.40 [072043 [6,504.94] 1.61 
Freight and Smelter Costs 


The concentrates are trucked 57 miles to Silver City by contract truckers. 
There is generally back freight, such as fuel oil and other supplies. The 
rate from Mogollon to Silver City is 20 cents per hundredweight. The rate on 
back freight is 30 cents per hundredweight. 


The freight rate from Silver City to the El Paso smelter is $1.15 per 
ton, minimum car 25 tons, no sliding scale. The total freight from Mogollion 
to the El Paso smelter is $5.15 per ton. 


The smelter pays for metals according to the following schedule: 


Gold ~ $33.166 per ounce. 

Silver ~- 77 cents per ounce for 935 percent if under 500 ounces per ton; 
77 cents per ounce for 97~1/2 percent if over 500 ounces per 
ton. 

Copper — Deduct 0.4 units and pay for 95 percent of the balance at 
market price less 2e525 cents per pound. 


Charge and penalties: 
Base ~ $4.20, no sliding scale. 
Silica ~ No penalty. : 

Iron ~ No bonus. 


Zinc ~ 5 percent free; charge '$0.30 per unit excess. 
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Power House and Compressor Plant 


The power house is about 1/2 mile south of the Deadwood mine. The Wilt 
ing and some of the equipment are part of the old plant used by former opera 
torse The main gensrating units used by the present operators were installed 
recently. ; 


The generating cquipment consists of two 6-cylinder, 300-r.peme, 420- 
horsepower, full Diesel engines, each direct~connected to a 24%kilowatt, + 
phase, 60-cycle, 2,400-volt, 85-5 amperes per terminal generator, and one » 
cylinder, 180~horsepower, COO-r.peme, semi~Diesel engine direct-connected to 
a 150~kve~ae, 250-volt, 300.3-ampere, 3~phase goneratore 


The semi~Diesel unit is used for emergency purposes only. It is connecter 
with transformers at the power house so that the voltage can be stepped w 
for transmissions Power is transmitted at 2,300 to 2,400 volts. 


The compressor plant is in the power house and is taken care of by the 
powerplant operatorse The main unit consists ~f a 1,100—cubic-foot com 
pressor belt-connectod to a 150-horsepower, 2,200-vnlt, 39-ampere, 60-cycle, 
3-phase induction motore The emergency unit consists of a 300-cubic-foot 
compressor direct-connected to a lecylinder, 90~-horsepower, semi-Diesel engice 


The plant is run three shifts a day by a chief engineer or operator and 
two assistant operators. The chief engincer received $5 a day and the two 
assistants 49-1/2 cents per houre 


Fuol oil cost 6.8 cents a gallon in Mogollone The plant uses about 55( 
gallons a day, or 0.5 to 0.6 pound per horsepower~hour. The cost of generatix 
current is about 1-1/2 cents per kw.—hr. 


The power costs per ton of ore milled in May were as follows3 


Tons ore Cost 

Amount milled © per_ton 
Mining $362.70 4,027 $0.090 
Development 53267 4.027 9013 
Milling 1,120.78 4027 0278 
Total 1,537015 0381 


Black Hawk Consolidat3d Mining Co. 
General 


The Black Hawk Consolidated Mining Coe, Theodore Trecker, Milwaukee, 
Wis., president, has a lease on 40 patented claims about 1/2 mile northwest 
of the town of Mogollon. The claims belong to the Lehigh Metals Coe, Eugene 
Schimff, of Scranton, Pa., president. The property includes the Little Janne 
mine and 200-ton cyanidation mill and Diesel power plant, and a number of 
other groups of claims to the north of Silver Creek. 
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The Little Fanney mine (fig. 7) is one of the largest mines in the 
district. It is extensively developed through the Little Fanney shaft, which 
is 1,100 feet deep. The Little Fanney vein has been mined laterally for a 
distance of 2,000 to 2,500 feet, and down to the 1,100-foot level. There 
are several winzes below the 1,100-foot level but very little drifting and 
crosscutting. From some of the levels, the workings have been extended into 
the territory of adjacent properties. 


The production of the Little Fanney up to 1919 was $4,869,000. The 
only production since then was in 1923, 1924, and 1925, during which time 
a limited tonnage was mined from the Little Fanney vein and from adjoining 
properties through the Little Fanney workingse The mill was operated in 
1924 and 1925 but was shut down in January 1926 and remained idle until 
1933, when it was partly remodeled for milling ore from another property. 
The mine has been idle since 1926. ‘The shaft and hoisting equipmant are 
kept in operating condition because of the necessity of pumping water for 
milling. 


Present mining operations are on the Queen vein on the Andrew Jackson 
Consolidated claim about 1/4 mile northeast of the Little Fanney shafte 
Nearly all development on this part of the property has been done since 
1932.2 Development consists of an adit crosscut tunnel about 200 feet long, 
a single compartment incline shaft 300 fset deep on the Queen vein, and 
about 600 feet of drifting on each of the four levels. 


Mining Methods 


stoping. ~ The stoping width of the ore ranges from 10 to 25 feet and 
averages about 15 feet. The shrinkage method of mining is used exclusively, 
with the chutes placed at 20+ to 25-foot centers. BEight- to 10-foot pillars 
are left between the back of the drift and the sill of the stope.e The ore 
from these pillars is broken and sent to the mill as soon as a level is 
Mined oute Stoper machines are used in the raises and for cutting chute 
pocketse In the stopes, breast rounds are drilled with drifter m chinese 
One and one-fourth-inch steel with machine~sharpened bits is used in the 
drifterse 


Drifting. ~ The drifts are run le feet wide and double tracked. This 
is to speed the tramming enough for a production of 100 tons or more a day 
from one or two levels. Two machines are used in a 7- by le-foot drift 
heading, each machine drilling from 16 to 20 holes for a round, depending 
on the hardness of the rocke 


In July 1936, the drifts on the 300~foot level were being extended 
north and south from the shaft. The south drift, which was in quartz, re~ 
quired 20 holes on each side, or 40 holes in all. The north drift, which 
was in material containing more calcite, required 16 holes on each side, or 
32 holes in all. 
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The machine men were given a clean set-up every morninge Drilling — 
and blasting was done on the day shift and mucking on the graveyard shift. 
A helver in each heading brought the steel from the shaft to the machines, 
helped set up, and acted as chuck tender for the two machines after getting 
startede ° 


Costs and other drifting data were not available. 


Faulage and hoisting. — Tramming on the levels is by hand in ton cars. 
The ore is dumped into skip pockets, from which it is drawn into a l—ton 
skip and hoisted to the main adit haulage level and dumped into an ore Din. 
Haulage from this bin to the mill bins is by a locomotive powered by a 
gasoline engine. Tho locomotive pulls a train of nine 1l—ton cars. The 
airline distance to the mill is about 1/4 mile, but to keep on grade the 
car track is built around a ridge, making the distance betweon 1/2 and 3/4 
mile. 


Labore ~ The company pays the prevailing wage scale of the camp. 
Muckers, nippers, and trammers get 33 cents per hour (1936). Timbermen, 
machinemen, hoistmen, and other skilled laborers gat 3%1/2 to 4O cents 
an houre The mine is normally operated on a 2-shift basis, but during June 
and July 1936, when development was being done on the third levcl, con- 
siderable mucking was done on graveyard shift. 


From 65 to 70 men are employed underground to produce 100 tons a day. 
In July 1936 the number of machine shifts was as follows: 


Place No. machines Noe shifts Noe machine shifts 


Noe 3 level, south drift 

Noe 3 level, north drift 

Noe 3 level, stope preparation 
Noe 2 level, breaking pillars 
Total 


Mmm PM 
moore 


~ 
She aero 


Costse - From January 1 to May 1, 1936, 12,190 tons of ore were mined 
and milled. During the early winter, one of the generating units of the 
power house was shut down for nearly a month for repairs. During this tine 
onough current was generated by the other units for the mill and the mine 
hoist onlye Development and ore breaking were discontinued, but the mill 
was kept operating on the broken reserve, practically all of which was drawn 
by the timo the necessary repairs were mado, so that the compressor could 
be operated and ore-breaking and development work continued. The breakdown 
in the power house, together with difficulties that had to be overcome in 
catching up with the development work, is reflected in relatively high ninizé 
costs for the first four’ months of the yeare Mining costs from January l 
to May 1, 1936 are as follows (tons mined and milled, 12,190): 
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Figure 8.- Flow sheet of Little Fanny mill of Black Hawk Consolidated Mining Co. 
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Labor Supplies plosives Deprecsaren Total 
f 


Supervision 0.166 —~ 
Drill sharpening and steel; .099 | 0.100 
New rock drills — ~~ 
Ore breaking 2660 2068 
Drawing reserves 0152 | 2056 
Mucking and tramming e442) 200 
Hoisting aul | 200 
Motor haulage °20 202 


Total e250 


Mill: ans Me fod 


General. ~ The ore is treated by eeanidatdon in the Little F< iney ‘mill, 
which was constructed by the original owners of the Little Fanney sinee A 
number of changes were made by the present operators. Flotation was tried, 
but the results were not very satisfactory and the equipment was changed 
back for cyanidation (fig. 8)e | 


The mill capacity is 200 tons a day, but during the dry season there 
is not sufficient water for more than 100 to 125 tons a day. The water 
suvdly is from the Little Fanney mine shaft and from Silver Creek. 


The mill heads run from $9.00 to $12.00 a tone About HO percent of 
the values are gold and 60 percent silver. Mill recovery ranges from 
about 8& to 93 percent. According to Ira Wright, manager of the company, 
recovery is better when the mill is not operated at full capacity, due, 
perhaps, to better agitation effected in the Fachuca tanks. 


Crushinge ~ Ore from the mine cars is dumped, without being sorted, 
into a coarse-ore bine From the coarse-ore bin it is fed by gravity 
through a chute gate to a 12 by 2lkeinch jaw crusher that crushes to minus 
1-1/2 inch. The discharge from the jay crusher is taken to a 3~foot, 
short~-head, Symons cone crusher by a 14-inch belt conveyor about 10 feet 
long equipped with a magnetic pulley to remove tramp iron. The cone 
crusher is in closed circuit with a 3/1G-inch screen. A l4-inch belt 
conveyor 300 feet long, equipped with a Merrick weightometer, carries the 
ore to an ore bin of 300-ton capacity in the main building. 


Grinding. ~ The ore is conveyed from the fine-ore bin by a pan con- 
veyor to two foot conical mills, each operated in closed circuit with a 
Simplex Dorr classifier. The overflow from the Dorr classifiers goes to 
a secondary Dorr classifier, which is operated in closed circuit ~ith the 
secondary 6 by &foot ball mill. ‘The overflow from the secondar; classi~ 
fier is 50 percent minus 200 meshe 
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Three-inch balls are used in the primary conical ball mills and 2 
inch in the secondary mill. The ball consumption is 3.4 pounds per ton ix 
the primary mills and 1.6 pounds per ton in the secondary mill. 


The ends of the ball mills are lined with standard manganese steel 
end liners and the periferies with inch steel rail sections. The sactiors 
are set on end in neat cement and wedged in with steel wedge bars. The 
cost of lining a conical mill vith rail sections is about as follows: 


Material, including end liners and labor of cutting 

rail section with an acetylene torch and making . 
WOASO DATS ssa o:6.w/5 056.86 a se deren Sew sean weenie ees eae 
Labor of installing rail sections and end linerseecece O00 
TOG AL wo 6e-56 s-0-sie-s 0 5.We oe 650th eee eens ees 495 200 


The cost of lining entirely with standard manganese liners is $1,114. 
The rail lining lasts about 7 months and the standard manganese liners a 
little less. From 24 to 35 hours is required to line with rail sections. 
In order to permit the cement to set properly, the mill should not be used 
for 12 to 24 hours after it has been lined. 


Cyanidatione —- The overflow from the secondary classifier is divided 
into two equal parts. Each part goes to a 30 by 10-foot Dorr thickener. 
The overflow from these thickeners is the pregnant solutione The pulp 
goes through five Pachuca tanks in series and then through tvo secondary 
thickeners in parallele The pulp from the secondary thickeners goes 
through three tertiary thickeners in parallel and the pulp from these goes 
through an Oliver filtcr. The overflow from the secondary thickeners is 
returned to the mill storage tank. The overflow from the tertiary thicke 
ners and the filtrate from the Oliver filters are returned to the Pachuca 
tanks. 


Litharge is added at the feed of the primary ball mills at the rate 
of 1/3 of a pound por ton of ore, and lime at the rate of 8 pounds per 
ton of ore. Cyanide is added at the first and third Pachuca tanks. The 
cyanide solution is kept at a strength of 4.2 pounds per ton at the first 
tank and 5 pounds per ton at the third tank. The cyanide gives better 
results if it is completely dissolved before it is addede 


Precipitation and meltinge ~ The pregnant solution from the primary 
thickeners goes through a clarifying tank and then to zinc boxes. The 
precipitate from the zinc boxes is melted down in a furnace and sent to 
the Mint. The barren solution from the zinc boxes is returned to the 
Pachuca tankse | 


Tailings disposal. — After the tailings are filtered, they are run 
to a bin, from which they are drawn into a mine car and trammed to the 
tailings dump, which is on a steep hillside. The moisture content of the 
filtered tailings is from 7 to 9 percent. With this amount of moisture 
they lie at a greater angle of repose than would be the case for thoroughly 
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wet or thoroughly dry tailings.e This has resulted in the sides of the dump 
being steeper than desirable and has been the cause of some trouble in the 
paste During continued heavy rains the whole mass of material, upon be~ 
coming wet, slides down the hill. 


Cost of tailing disposal is 24e9 cents per ton of ore millede Of this, 
19.6 cents is for labor and 4.3 cents for material. 


Powers ~ Power is generated at the company's central Diesel plant. 
Current is generated end distributed at WYO volts. The motor hookup in 
the mill is as follows: 


JAW CYUSHECLeccccaccccsecccacerscencscccsssecsececcoee Ff) 
SYMONS CONE CrushOVescececcccvccccccsecsccesessecscees LF 
LONG CONVEYOFeccorccccsocrsoccccsesecrsocecsecseceeece 10 
Pan CONVOY Ol sisnenes ssowenen see ee ene dean oenesoewaseee 

Hardinge Mill Sec ccccrccccevesccccercorovesssssecsscece 100 
Marcy Mille sdcenkwesew cciee ceovucs eeeseewcresocceecese “50 
Claes1 f1GT Ses 666 e ooo ooo rs Bh Se re Ree N eae aees L5 
DIOWST ss 6:6 siteeaaaeh ehaciiee (eee s cn Seoseeeecweueee (25 
Seven Dorr thickeners (estimated) sceccccsecqecccccsce 

Oliver filter and vacuum pump (estimated)..-.ceceeeee 5 


525 


Costsé ~ Detailed milling costs, January 1 to May 1, 1936, are as 
follows (tons milled, 12,190): 


Labor | Supplies ! Fuel Total 


Supervisionerseessecce - ~ - 0.048 | 0.048 
Crushingecccccccceces| Oo216] Oolt1 | - - 0357 
Grinding) as<ecswees|’ 4106.) «219° 9 <= - 0325 
Cyanidinge/ ...ecesces| 0156 | °500 : ~ - 0522 | 
Tailings disposaleecee 2196 O43 _ ~ 0259 
SMe L tire succeed nee c's | 0034 0038 =| 0.013 - 0085 
Defrayed chargeseeceece ~ 7 ~ 2014 2014 


Totalse..so-cscesecoe | 0/08} 1elO07 { 2013 | 002 | 1-890 

1/ Includes balls, $0.136 per tone 

2/ Includes cyanide, 0.352 per ton; lime, 0.062 per ton; and 
litharge, 0.020 per tone 


Power House and Compressor Plant 
The power house was built in 1911; the original equipment, with a few 


minor changes, is still imuse.e. Enough current is generated to supply the 
needs of the company and to furnish lighting for the town of Mogollon. 
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All current is generated at 440 volts. One line of 6,500 volts is 
used for transmitting power to the hoist at the mine. All other power is 
distributed direct from the generators. 


The generating units consist of two 18/7~-kilowatt, 3—phase generators, 
each direct-connected to a 200-horsepower De La Vergne semi—Diesel engine; 
one 100-kilowatt, 3-phase generator, belt-connected to a 180—horsepower 
De La Vergne semi-Diesel engine; and one 180-kilowatt, %—phase generator 
belt~connected to a 200-horserpowor De La Vergne semi~Diesel engine. 


The plant requires from 0.52 to 0.54 pound of fuel per horsepower-horr. 
The cost of the fuel oil is 6-3/4 cents per gallon at the plante The output 
is from 250,000 to 275,000 kwe-hre per month at a direct cost of 1.545 cents 
per kwe~hre Detailed power costs are as follows: 


Supervision and laboress<ccceeee $0.00063 per kweehre 


Ti DOTS 0 0:6'06 6645 6444 0 Vee O wees 002H6 dO. 
SUpplLiSserccoscescccsccrsvcsesecs 200008 doe 
RUC Sg 4666640 6.5 06s Sw Ree eee 00692 doe 


DUDE CAC LON 6.6:66eeneses oe eeeeeee e002 Ll doe 
Total operations ceeccercce cE doe 
Depreciationssecccssscccssesece — 000304 do. 
TOUS w e646 60 wooo 66686 ose ee e015 doe 

The compressor is in the power plant and is taken care of by the plant 


operators. It has a capacity of 967 cubic feet per minute, altitude rating, 
and is run by a 1le>-horsepower electric motor. 


Cooney Mining Coes Ince 
Situation and General 


The property of the Cooney Mining Co., Ince, Robert W. Lyons, president, 
Shoreham Bldg., Washington, D. C., is in Cooney Canon about 1-1/2 miles 
north of the town of Mogollon and 1/2 mile east of the old town of Cooney, 
now practically deserted. Glenwood, about 10 miles distant, is the mailing 
address for the mine. There is an unimproved road from the mine to the maiz 
highway about 7 miles to the wost. 


The claims, twelve in all, are ormed by John Hoover and Wm. Je Wetherty 
of Mogollon. The group is operated under bond and lease by the Cooney 
Mining Co., Inc. The claims include some of the first locations in the dis- 
tricte Patents were issued for some of them as early as 1880, but a number 
are still held by location. Five of the claims, the Copper Queen, Colonel, 
Apache, Victorino, and Geronimo, are on the Queen vein; they include the 
Queen mine, which is the present source of production. The Majestic, 
Majestic Noe 2, Silver Lead, Silver Lead No. 2, Silver Twig, Silver Twig 
No. 2, and Sun are mostly on the Twig vein. They have been developed only 
to a limited extent. 
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The Queen mine was first opened up in 1895. It had been idle for a 
great many years when present operations began in 19%4. Very little informa 
tion is available with regard to output, but the limited extent of stoping 
would indicate a small productione 


Geology 


Ths vein dips from 65° to 75° to the east. It ranges in width from 3 
to 10 feet and averages over 6 feet. The gangue mineral is principally 
calcite with inclusions of andesite fragments. Quartz occurs sparingly, but, 
as in the mines farther to the south, it is more abundant in the oreshoots 
than in other parts of the veine 


The ratio of gold to silver is higher than in most parts of the district, 
being about 1 to 25 by weight instead of the usual 1 to 50 or less. Copver 
minerals also occur in greater abundance than in other parts of the district, 
but not enough to interferes seriously with cyanidation. 


The Queen mine was thoroughly sampled by cutting channel samples at 
5-foot intervals, and assay plans were made of all workingse The values, 
as indicatsd by the samples from a typical block, are as follows: 


Sample No. Gold Silver Value 
uf 0.21 500 11.20 
2 032 &-00 17230 
3 «20 5 elt 11.16 
y eel 500 11.20 
5 0316 S13 17651: 
6 | ©200 6020 11.77 
Average 023 6029 13233 


In many places where the vein is narrower than the practical stoping 
width there is an overbreak and dilution of 20 to 25 percent. Taking this 
into consideration, the adove samples will check closely with the mill 
heads that run about $10 a ton. 


Develornent 


The development work in the Queen mine is entirely on the Queen vein 
on the north side of Cooney Canone An adit level, known as the Queen level, 
is 1,200 feet long and is connected by raises to two levels above, the first 
{OO feet long and the second &0 feet long <A winze from the Queen level, 
120 feet deep, was not accessible. The level interval is 120 feet. The 
upper levels do not have direct connections to the surface. There are 
several worked~out stopes on the Queen level, but the amount of virgin ground 
is relatively large comrared to most old mines in the district. 
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Development and prospecting at the Queen mine in June 1931 consisted 
of drifting north on the Queen level. The vein, being well defined, is 
easy to follow and very little crosscutting is donee In the spring of 1936 
an adit drift was started on the Queen vein on the opposite side of the 
canyon from the Queen mine at an elevation of 75 to 100 feet above the Queen 
levele In July 1936 this drift was in 180 feet from the portal; the last 
50 feet was in ore running from $0 to $8 a ton. This is the only develop~ 
ment of importance on the Quecn vain on the south side of Cooney Canon. 

One machine, working two shifts a day, was breaking from 20 to 30 tons. The 
ore was being dumped on a stock pile at the portal until a jigback tram 
could be built to transport it to the mill. 


Mining Methods 


‘Stoping. - During Juno and July 1936 the entire output of ore of about 
50 tons a day was from development and stope-preparation work in the Queen 
Minee One machine was being operated two shifts a day on development work 
and another two shifts a day on stope-preparation work. 


The shrinkage method of stoving is to be used. Some of the old worked- 
out stopes wore started by leaving 5—- to &font pillars batween the back 
of the drift and the sill of the stope. In nother places stoping was started 
at the back of the drift with stulls and lagging used to form the sill of 
the stopee The chutes were at intervals of 15 tn 20 feet. 


Haulagee ~ The ore is trammed by hand through the Queen level to a 
bin just beyond the portal and at the top of the mille Ore from the upper 
levels is transferred to the Queen level through raises used as ore passcse 


Labor. ~ The mine payroll consists of 6 miners at $5 a day, 7 muckers 
at $4 a day, and 6 nippers and tremmers at $4 a day, a total of $82 a day 


Compressor plante ~ The compressor plant consists of two motor-driven 
compressors, each of 320-cubic-foot capacity and connected with multiple 
V~velt drives to 50-horsepower motorse J& 67O-cubic-fonot compressor belt 
connected to a 75-hors3power motor is used as a stand-by. The plant is in 
the same building as the power plant and is taken care of by the pnower~ 
plant operatorse 


Milling Methods 


Generale ~ An old stamp mill, with alterations and improvements, is 
used as part of the plant and treats 50 to 60 tons of ore a day by cyanida- 
tions A 4 by &foot rod mill and a Dorr duplex classifier were added to 
the grinding circuit and a Merril~Crowe precipitation plant was substituted 
for the zinc boxes that were used originally. The flow sheet is shown in 


figure Je 
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Figure 9.— Flow sheet, Cooney Mining Co. mill. 
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Crushing. — The ore is dumped from mine cars onto a grizzly with 9~ 
inch spacing that discharzes into a coarse-ore bin. The ore is drawn from 
the coarse-ore bin through a chute gate and into a gyratory crusher that 
crushes to minus 1 inch. The gyratory crusher discharges directly into a 
fine~ore bin of about 50 tons capacity. 

Grinding. - From the fine~ore bin the ore goes through a battery of 
15 stamps and then into the 4. by $-foot rod mill in closed circuit with 
a Dorr duplex classifisr. Lime is added at the stamp feed at the rate of 
about 4 pounds per ton of oree Solution is added at the stamps, rod mill, 
and classifier. 


Cyanidation. ~ The classifier overflow goes to a 10~- ‘by 20-foot thickener. 
The overflow from this thickener is the pregnant solution and is divided into 
two equal parts; one part goes to the mill storages tank and the other part 
to the Merril Crowe precipitation plant. Strong cyanide solution is added 
to the part that goes to the mill storage tank. Tne solution at the head of 
the circuit is kept at a strength of about 4 vounds of cyanide per ton of 
solutione The pulp from the primary thickener goes through three agitators 
and then to an Oliver filter. The filtrate from the filter is returned to 
the mill storage tank and the filter cake is taken by a conveyor belt to 
the tailings pond. 


Precipitation. ~ The barren solution from the Merril Crowe precipita- 
tion plant is returned to the mill storage tank. The precipitate is melted 
in a furnace and sent to the mint. 


The motor hook-up in the mill is as follows: 


Crusherescsecucervecvesscces 15 
StaMpSeccwcccccecccevseceee 50 
Rod Millesccscccccescvccce 50 
CLASSIT 16 ws sec we etseowes ws 4 
Thickenerecsrecseccccceveve 3 
AZitatorSecsscccevcssencees 12 
PLL Ol $66 64460" wees oeeewes 5 
CONVGYOLs ccevccescsercvces LO 

MOtAl sod nee eee sec lle 


Costs and metallurgical data were not available. According to the 
assayer and the mill superintendent, the mill was making about a 90 percent 
recoverye The heads ran about $7 a ton in gold and $3 in silver. 


Power Plant 


The power plant, which is in a building adjoining the mill, consists 
of a 2,300~volt, 250-kilowatt, 3—phase generator direct-connected to a 32 5= 
horsepower De La Vergne semi-Diesel engine. A 30-kilowatt, 2,200-volt, 3 
phase generator, belt-connected to a 40~horsepower Diesel engine, is used for 
emergency purposes. Current is generated at 2,300 volts and stepped down 
to 4UO for use in the mill motorse 
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Four men rer day operate the comvressor plant and power house. The 
weges are S4 a dey. 


Idle Mines 
Bearup 


The Bearuv mine is on the north bank of Silver Creek, 9 miles northeast 
of Glenwood and 3 miles west of Mogollon. The vrorerty, consisting of 
several unpatented claims, belongs to the Bearunm estate, Wm. Bearup, of 
Nogollon, administrator. 


The mine. is just west of the range front fault scarp in country that 
has been very much broken up. The ore bodies consist of high-grade bunches 
of highly oxidized ore containing very few sulphides. There is very little 
silver and most of the gold is free. The mine has had a limited production 
but statistics thereon are not availabls. 


There is a total of 3,000 to 4,000 feet of development work, consistinz 
principally of a haulage level running east and w3st on the vain and another 
shorter level 41 feet above this. 


The surface equipment consists of a flotation mill of 18 to 20 tons 
Gaily capacity, a blacksmith shop, a pertable gasoling compressor, a boarding 
house, and it quarters 10 to 15 men. 


The mill was run by a 75~horsepover gasoline engine connected to the 
mill machinery by belts and a line shafte The crushing end grinding equip- 
ment consist of a jaw crusher and two 3~foot ball mills in closed circuit 
with a simplex classifier. The flotation circuit consists of three 
mechanically agitated cells and two pneumatic cells. The mechanically 
agitated cells are at the hoad of the circuit. The first made a finished 
concentrate. The overflow from the other four was returned to the head of 
tha circuit. | | 


The mill was built by a lessee, who operated it for only a short time. 
In July 1936 the mine and mill were idle. 


Maud S-. 


The Maud S. mine is on the north bank of Silver Creek Canon, about 1/2 
mile west of Mogollone It was in this mine that the first silver~bearing 
sulphide ore in the district was discnvered. The mine has been idle for a 
great many years and very little is known of the production. It is estimated 
that it has produced from $500,000 to $800,000 in gold and silver. 


Development consists of an adit 1,100 foet long with an incline shart 
near the portal and ancther at the end of the adit. ‘The shaft on the west 
end reaches a depth of 700 feet on the incline and the none on the east end 
a depth of 250 feet on the incline. Besides the adit, there has been ex- 
tensive development on the 500+ and 700-font levels from the west shafte 
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The development is all on the Maud S. vein, which strikes roughly 
N 60° W and dips 60°N. 


Deep Dorn 


The Deep Down mine acjoins the Maud S.- on the east. It is on the south 
bank of Silver Creek on a portion of the Maud S. vein that bears nearly 
north and south. The Maud S. forms a junction with one of the veins of the 
Queen group at the Eberle mine, where it has been exposed but not explorod. 


Stoping at the Deep Down mine was entirely from oxidized ores nzar the 
surface. The workings have been inaccessible for many years and not much 
is known about the extent of development or the extent of the production, 
which, however, is about $75,000. The workings are connected with those of 
the Maud S. through a shaft on the Maud § propertye | 


Confidence 


The Confidence property, owned by the Whitewater Mining and Power Coe, 
consists of the Dutch Boy, Blackbird, and Confidence claims and a*joins 
the Last Chance property on the west (fige 3). 


The claims are on the Last Chance vein, which has beon developed to a 
depth of about 1,000 feet. The underground workings are connected with the 
Last Chance workings on several levels. No ore hes been mined below the 
450~foot level and very little below the 250-font lovel. 


The mine was last operatad in 1925. Production has been abnut 
$1,500,000. A mill on Whitewater Creek about 3 miles west of Glenwond was 
at one time operated in conjunction with the mine. This mill was later 
destroyed by fires. 


Cooney 


The Cooney mine is on the south bank of Cooney Canon on the Silver Bar 
vain at its intersection with the Twig veine This was one of the first 
mines located in the district and was at one time the most productivee It 
was staked by Sergeant Cooney, who discovered ths districte Ths Silver Bar 
vein strikes nearly north and south at its intersection with the Silver 
Twig vein, but north of the intersection it strikes northwesterly. 


The ore contains chalcopyrite, bornite, chalcocite, and some galenae 
It runs higher in copper than any other ore in the district. It is stated 
that some of the »re contained 45 percent copper, but it was mined for the 
gold and silver. The copper mineralization decreased at depth and was re~ 
placed by iron. 
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The mine is extensively developed by en adit, a winze 700 feet deer, 
and six levels below the adit level. WNost of tne workings are caved, and 
no very definite information is available as to the extent of the ore 
bpodiese According to old descriptions, some of the stores are 50 feet wice 
and many are l2 to 15 feet wide. 


Production up to 1905 was about $1,000,000, but the mine was operated 
since thene The total production has been estimated as high as $1, 700,CC. 


Gold Dust 


The Gold ITust mine, Theodore Carter, owner, El Faso, ToXe, is about 
1 mile south of Mogollon; tho distance by road, however, is about 4 miles. 
It is about 1 mile north and 1,500 fest above Whitowater Creek. Thero are 
three claims on the Gold Dust vein, which bears actnroximately east and west, 
nd two on tho Queen vein, which bears north and southe 


Development consists of two aditson the Gold Dust vein about 350 feet 
apart vertically. The lover tunnel is about 1,500 feet long and thre uprer 
about 500 fect long. 


Ne O. Bagge, of Glenwood, states that channel samples that he cut in 
the upver tunnel everazed around $16 a ton in gold and silver, but that tre 
enrichsd portion of the vein is only 2 to 3 feat wide. The other part o- 
the vein consists of clay on the walls which it would bo difficult to keer 
qut of the ore except by hand sorting, and which is very difficult to hande 
in a mill. 

The lower tunnel is caved and inaccassible.s. Some small shipments or 
ore were made to the old Deadwood mill, but the production was small. The 
work was done by hande 


Ann Arbor 
Tne Ann Arbor mine, Harry Hermen estate, owner, is on the west extens-°: 
of the Last Chance-Confidence veine It is about 1/2 milo from the Confidesc: 


mine and 2 miles southwest of Mogollon. 


Development consists of abnut 2,000 feet of adit on the Confidence 
veine | 


Plant and equipment consist of a gasoline-driven compressor at the 
mine and a mill on Whitewator Creek about 3 miles east of Glenwood. 


The mill was operated only for a few days intermittently ou a very 
limited production. Production has been negligitle. 
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Alberta 


The Alberta mine, owned by the McKay estate of Fittsburgh, is abovt 
1 mile north of Mogollone There is one ¢laim on the Queen vein adjoining 
the Little Fanney property and several on an east-west vein known as the 
Ida Maye All claims ars patentede It was operated by the owners from 
1910 to 1915- It is develoned by a shaft 200 feet deep and sever. - hundred 
feet of dristing, a large part of which was done through the workings of 
the Little Fanney mine. No figures on pruduction are available. 


Golden Fa¢ele 


The Golden Hagle mine, owned by Sill Gamul of Mogollon, is about 
1-1/4 miles northwest of McS:llone It consists of two claims on the Golden 
Eagle vein, which bears N 30° W and dips 67° E. 


There is a shaft from the surface about 70 feet deep and a tunnel 
500 feet long on the vein. The shaft is not quite deep enough to connect 
with the tunnel. 


Several small shipments of ore running about 1/2 ounce in gold have 
been madee The ratio of gold to silver is high ~ about 1 to 9 by weighte 
This is probably due to the cxidized condition of the ore near the surface 
and might point to the possibility of silver enrichment at depth 


TriLoy 


The Triiby mine, owned by ex-Senatcr Bursum, of Socorra, is avout l 
mile northwest of Mogollon. It is developed by a shaft 200 feet deep and 
several hundred feet of drifting on the Trilby vein. It is connected with 
the Little Fanney workings and is accessible only through the Little Fanney 
Minee Most of the very limited production was shipped to the Little Fanney 


HILLSBORO DISTRICT 
Situation 


The Hillsboro district is in Sierra County, about 15 miles west of the: 
Rio Grande River. The town of Hillsboro, with a population of 493 in 1930, — 
is the.county seat and is southwest of the district on the Fercha Rivere 
It is ths only settlement of importance in the immediate vicinity. 


Facilities 
The district is connected by good graveled highways to Lake Valley 7 
18 miles south, Hot Springs 35 miles northeast, and Santa Rita 35 miles - 
weste Rail shipments are handled through Lake Valley. El Paso, where the 
nearest smelter is located, is 120 miles from Lake Valley by rail and 126 © 
miles from Hillsboro by highway. Trucking costs to El Paso are around $5 
a tone 
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The Percha River furnishes a pee of water that could be utilized 
=Or milling and domestic rurtoces, althoush it dwincles to a mere trickle 
Guring the ary season nnd sometimes dries comrletelz. Most of the donestic 
needs of the town of Eillsboro are suprlied by wells; some oid mills in 
the district utilized water from the mines. A sufficient supply ras 
developed recently by wolls in the northeast rart of the district to carry 
on extensive placcr cperationse 


Climates ard vecttation 


Hillsboro, at = altitude of 5,235 fest, has a mean annual maximn 
temperature of 73.1°F. and a mean annunl minimun tomperaturs of 43.0°%,, 
the annual averaze being 58.0°F. Th annual precivitation averagas 12.2! 
inches, most of which occurs in July and Aucuste During these months 
cloudoursts are common and occasionally the highways are made impassable 
by washoutse Lisht snowfalls are common during the winter, but snow never 
covers the ground for more then a day or two, as the average annual fall 
is only about 10 inches. 

The vegetation is spnrsa and consists mostly cf greasewood and sinila 
desert shrubs and busnes. In the vallsys and low places, where the weter 
table is near the surface, willows and cottonwood trees abound. Cedar ani 
pinon trees are seen occasionally on the hillsides, and the alluvial places 
to the east of the district hava enoush grass to support a few cattle for 
a few months during the year 


The Hillsboro district is in the fonthills on the east slope of the 
Black Mountains. The clevation ranges from 5,000 feet at the placer dew 
posits in the eastern part of the district to 0,100 feet on the highest 
peaks and the high slopes in the northrest parte The g2neral nature of te 
topography is rough and hilly. The steepest slopes range fren 159 to 2c, 
except on some of the highest peaks or in the deep ravines, vhere ‘they may 
be as steen as 25° to 30%. 


The alluvial deposits to the east of the foothills are comparatively 
level, except wheres they have been cut by gulches. 


Conlogy's/ 


The rocks of the Hillsboro district consist principally of andesite 
and latite flows and monzonite intrusions, Small patches of rhyolite and 
rhyolite tuff indicate that thora was at one time a very extensive rhyoi:té 
flow probebly covering tne whole arsa to a depth of several hundred feet. 
This flow was removed subsequently by erosion. The fragments from this — 
rhyolite form the princiral part of the lower ends of the alluvial dopns 


Harley, George Townsend, The Geology and Ore Deposits of Siorra County: 
Ne Mexe: New Mexico Bureau of Mines Bulle We 
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to the east of the area, The main igneous area, which is of Tertiary age, 

is flanked on the northeast and the southwest by shales end limestone of 

the lower Paleozoic agee Faulting along the northeast and southwest indicate 
a relative downthrow of the igneous areae Limestone was encountered in a 
drill hole from the bottom level of the Rattlesnake mine at a depth of 

1,100 feet below the collar of the Rattlesnake shaft. The relative down 
throw is estimated fo be about 1,400 feet owing to the position of similar 
limestone formations south of the fault. 


The sequence of geological activity was briefly as follows: (1) 

Faulting first took ~_ace in the Paleozoic shales and limestones with a 

subsidence of the area now occupied by igneous rocks; (2) lavas consisting 
of latite, andesite and rhyolite were exuded and covered the whole depressed 
area between the faulting on the northeast and southwest. General subsidence 
mey have occurred during or even after the time that the lavas were exuded; 
(3) intrusion of monzonite porphyry took place just north of the center of 
the depressed arca and in the southvest along the fault plane; (4) latite 
dikes were formed in the andesite and latite flows. These dikes probably 
have their origin in the deep-seated source of the monzonite stocks, as they 
show a tendency to radiate from the larger of twoe They later became the 
seat of the most productive veins of the district. Rich pay streaks that 
vary in width from 3 to 6 inches may be on either side or within a dike. 
There are other types of deposits, consisting of disseminated deposits in 
shear zones in the monzonite and replacement denosits in limestone, but 
these have been of little commercial importance. 


The gold placer deposits of the district consist principally of alluvial 
fans formed from the erosion of ths flors and intrusions of the igneous 
areae The lower parts of these fans consist mostly of rhyolite fragments 
and contain very little gold. This wouid indicate that the rhyolite flows 
that once capped the area to the west contained few mineral deposits. The 
unper part of the fans consists mostly of andesite, latite, and monozonite 
fragments and contain most of the gold. The valuable part of the deposit 
is roughly separated from the valueless part below by a false bedrock of 
Caliche about 2 feet thick. After the fans were formed they were eroded 
by streams cutting through them and the caliche is exposed in many of the 
gulchese During this erosion, which is still going on, much of the higher~~ 
grade gravel was washed away and redeposited farther dorm the gulch, where 
it is found in irregular runse 


Deposits in Wicks gulch, Rattlesnake gulch, and Bonanzo gulch, although 
containing much less detrital material than the alluvial fans to north and 
east, have produced some rich placers, from which it is said several small 
fortunes were derivede y 


The principal fan in the district was formed from drainage to the east 
from the main monzonits stock through Grayback gulch and Dutch gulch. : 
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Detailed infornation on tha discovery of ore in the Hillsboro istrict 
is not available. The first discoveries wers probably made atout 1875, 
as immediately after Sierra County became the ctrincipal producer of gold 
in New Mexico. 


Production 


The value of the metal production of the district from 1877 to 1°], 
inclusive, was as follows: 


Flacers: 


Rattle Snake placerSe..-ccccccrcccccvever SUC , 000 
WICKS UL Clie 64.80: 5:6.5.6:0.0 6-6 Se © Ow 60 -ae 0 06 100 ,O00 
DURCM DUP Ss see See see howe sees eeeeeseeseee (2,000,000 
WSC 1 LANG OUS ooawewae deus casey wesc ac 00 COC 
OGuaL: DUACETS usa sus Paw o6-Ge ew eee eeeeuese ce eee bogeOl su 


Lode mines: 


Empire BickfTordervecccssavscaccesvsccecce 1,000 
Garftie debut lerescecsucedccuetewest ee wees’ Oo ,000 
Bisel OW ssa VeisSeun deen eure Gereedeaeeses 5 000 
Mary Richmond Sroupece-cecesvccccscccccs 600 ,000 
BONANZA TZTOUPeccvccccccccccossessccevcece 709 ,OCO 


Rattle Snaxe SrOUPeccecceccocecsecoecees 1,509,000 
Opoortinity £roupw.so0 sb00 sh ote daeeesies 670 , O00 


McKinley~Sherman—Caballerdecccccccsecses 21,000 
Ready Pay Min@scecrecccvecee eee ee ee ee 10 , O00 
Wicks ETOUPeccccccccccsccsccscccsscsescese 150,000 
Gy BOLTS S 6:6. Se a Swi ¥ Sass. 66 Wier eiwece Ws ae 6 Se a6 E000 
Chance-Christmas—Yeeder Extensione-ecses 5,000 
Stemburg—-Copper King Groupecceececcsccces § , 000 
Happy el Ce ace e 6 ee wba seo ee Wks Sree ee es 6 ,O00 
TLILP-HOMESTAKG, eve rcecrcccccccseccecevese 5O , 000 
El CromAnGrewSecccenccrccescavesecsccvece 200 , 000 
MiscellaneousSeccsescovcccecesccseccecses {26 ,OCO 


Total lod23 MIVOCh saiecuwieee eeaiens 7@eP®eeveee0ts eo 8&6 4 700,000 
Total placers and loda mMineSecececcesceccesese 0,900,000 


In July 1930, production from lode mines consisted of an occasional 
shipment of crude ore from old properties where rehabilitation and develom> 


ment work was being done and about 4 tons of high-grade sulphides vere 
chipped frov. the Bonanza group, 


G/) Harley, work cited. 
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Lode Mines1/ 
General 


The mine workings in the district are fairly extensive but none of them 
are deep enough to have encountered serious underground water difficulties. 
The decpest shafts arc the Richmond, the Rattlesnake, the Opportunity, the 
Wicks and the Hl Oro, ranging in depth from 500 tn 525 feet. The Bonanza 
mine, developed by tunnels, has attained a depth of 500 feet under the 
highest point of the !.ill. 


Mining throughout the district was by a modified cut-and-fill method 
of stoping. The high-grade ore was sorted and run through ore passes to 
chutes in the drift below. Tne waste was used for filling in the stopes;, 
Where the waste was not sufficient to fill the stopes, wall rock was broken 
or the stopes were left open. 


Development work consisted of drifting along the veins on each level 
and following the high-grade streaks and drifting along the walls of the 
veins where the ore pinched oute 


Wicks Mine 


The Wicks mine is in Wicks Gulch, about 4 miles northeast of Hillsboro 
and about 3/4 mile west of the main highway from Hillsboro to Caballero. 
The property is held in trust by Walter Ke Mallette, of Spokane, iash., and 
is operated under lease by A. Ae Luck, of Hillsboro. 


Development consists of an adit 700 feet long, two incline shafts on 
the vein, one 525 feet deep and one 360 fect deep, and three levels from 
the shaftse No. 1 level is 800 feet long and is connected with the 520+ 
foot shaft only. Noe 2 level is 1,200 feet long and is connected with both 
shaftse Noe 3 level is 700 faet long and is connectsd with both shafts. 


The Wicks voin bears N. 159 E. at the Wicks mine, but farther to the 
south it bears due north and southe The dip is about 70° W. It is from 4 
to 7 feet wide, with a pay streak ranging in width from 3 to 6 inches con 
taining quartz, pyrite, bornite, chalcopyrite, and free gold. Hand~sorted 
ore is said to rengs in valine from $50 to $200 a ton. Total production 
probably has been about $150,000. 


Present operations consist of cleaning out and retimbering the shaft 
and vreparing the levels for productione From 12 to 17 men are employed. 
Muckers are paid $2 a day and miners $3 a day. 


Equipment consists of a gasoline hoist, gasoline compressor, jackhammer, 
stope, and blacksmith shope Conventional bits are usede Water is supplied 
by bailing from the shaft. 
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Bonanza Mine 


Situatione ~ The Bonanza mine is 3 miles north of Hillsboro and 2 miles 
north of tne main highway from Hillsboro to Caballero. 


The property consists of five patented claims owned by the Feterson 
Estate of Sweden and is held in trust by Miller Brothers of Kansas City 
and Edward D. Tilman of Hillsboro. It is operated under lease by the Las 
Animas Development Corporation, Je H. Brown, president, 29 South 
Street, Chicago. 


History. ~ The history and early production statistics of the mine are 
incomplete and unreliable. A mill was corstructed in 1904 and began operet:: 
in December of that year. From December 1°04 until Seotember 1905, the not 
returns of the mine were $7,099 from shipping ore, $4,321 from concentrates, 
and $23,801 from bullion, a total of $35,72i. At first the mill had 10 
stamps, but the numbor was soon increased to 20. The returns from three 
carloads of hand-sorted ore shipped in 1905 showed the folloving assays: 
Gold 8.65 ovnces por ton, silver 32.3 ounces per ton, and coprer 14 percart. 
It is estimated that the total production to date is about $700,000. 


In 1931, development work was done by the Colorado-New Mexico Gold 
Mining and ‘iiling Co., which opened the winze bolow the tunnel level and 
drifted nerta and south.e Stooing was dona for 2CO fest along the drift to 
a height of about 30 fecte In 1932, the old mill was romodolsde 


Tho mine was retimbered and dewatered recently and in July was reportei 
to be ready to go on a producing basise Up tn that time production had 
been limited to about 2 tons of high-grade sulphide a month. From 10 to 
15 men were employed, but plans were being made to increase this ton 25 or 3}. 


Geology. ~ The vein strikes N. 37° Ee and dips 80° to 90° northwost. 
It is from 2 to 8 feet wide and rather irregular. In some places it resent! 
a fracture zone and in others a shear zone with the ore strsaks arranged 
in lenses that cut obliquely ecross the general strike of the vein. 


The upper portion of the vein is oxidized and contains free milling 
gold, but the zone of oxidation and enrichmont is very irregulare (Cnn- 
siderable free gold was mined from the lower level, and sulphide ores were 
mined from ths upper and intermediate levels. The minerals in the ore of 
the oxidized zone are chalcocite, argentite, limonite, calcite, and silica. 
In the shallow workings, free gold is found associated with limonite and 
in vuggy quartz, from which pyrite and chalcopyrite crystals were dissolved. 
The primary ore consists of pyrite, chalcopyrite, and small amounts of 
sphalerite and galena in a ganegus of quartz and calcite. 
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Development. ~ The vein has besn prospected by three adit levels, 
There is a total of 6,500 feet of tunnels and shafts. The intermediate 
tunnel is 3,500 feet long and extends completely through the mountaine 
The lower tunnel is about 2,000 feet long and reaches a depth of about 500 
feet below the hilltop. 


It is reported that stoping operations were very extensive and con~ 
tinuous, but it is very probable that many low-grade pillars were left. 
Much of the stope fill was carefully sampled and it is estimated that by 
screening, a milling product can be obtained areraging about $7 a ton. 


Costse ~ It is estimated that mining costs above the main tunnel, 
largely from old stope fills, would range from $1.50 to $2 a ton; milling 
costs would be from $0.50 to $1 a ton; and overhead expenses about 30 cents, 
making a total operating cost of $2.30 to $3.30. 


Equipment. - The mine equipment consists of a 450-foot compressor 
direct—connected to 60-horsepower gasoline’ angine., an'air -hoist, one drifter, 
one stopersy ang a jackhammer. 


Placer Mines 
. General 


Placer operations have been the principal source of gold production in 
the Hillsboro district for several yearse Limited amounts have always been 
produced by sluicing and panning, but the increased production in the past 
two years has been due to a number of large-scale operations using portable 
washers with Ainlay bowls. . 


In 1934 and 1935, the John V. Hallett Construction Co. was the largest 
producere In 1955, William Little completed installation of a washing 
plant at the Wakely Placer in Gold Run Gulch, 6 miles east of Hillsboro. 
The plant consists of a 3/l4-yard dragline, a 1~1/4%-yard shovel, and a 
portable washer with six Ainlay bowls. Seventy thousand yards of*material 
was handled in 1935, but late in the year the plant was shut down and is 
still idle. The Hoot Owl placer was equipped with a dragline excavator 
having a daily capacity of 1,000 yards, a portable washer, and a 40-foot 
sluice box. The plant was operated only part of 1935. 


Jonn Ve Hallett Construction Co. 

The John V. Hallett Construction Coe of Kansas City is operating the 
property of the Animas Consolidated Mines Co. and the Glease lease. This 
is a consolidation of the Gold Dust and other placers consisting of about 
1,200 acres in Dutch Gulch. 


The plant consists of a portable Cqulter Ainlay washing plant, two 
dragline excavators of l- and 1-1/4-cubic-yard capacity, a caterpillar 
tractor, five storage tanks for water with a total capacity of 180,000 
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gallons, (reservoir capacity of 1,000,000 gallons), pumping equipment for 
gix wells from 150 to 200 feet deep, and 4 miles of 3+ and G-inch pipe 
line. All machinery is powered by gasoline engines. 


The Coulter-Ainlay washer consists of a hopper of about 2-yards capacity 
provided with a grizzly for rejecting boulders, a tromel washer that re- 
jects all material larger than 1/4 inch, a stacxer for disposing of the 
tailings, and four 36-inch Ainlay bowls. The washer, the stacker, and the 
four Ainlay bowls are all operated by a O5~-horsepower Buda gasoline engine. 
All units are mounted on a heavy steel frame on wheels. Figure 10 isa 
flow sheet of the washer. 


The plant is moved from ons setting to another by means of a cater-~ 
pillar tractor. It cen b3 moved a distance of a mile or more and reset for 
operating in 2 hours. 


Ones dragline excavator is used for stripping and one for supplying 
material to the washing plante From 2 to 6 fset of meterial containing 
practically no values must be stripvped from the surfacee Roughly, 50 per 
cent of the total excavating is stripping. 


The normal capacity of the plant is about 300 cubic yards in 8 hours. 
In the event of water shortage, only threa of the Ainlay bowls are operated, 
which reduces the capacity of tho plant accordingly. Some water is re- 
claimed by collecting the run-off in pools and pumping it back to the 
washer after it Uecomes clear by settling. According to Mr. Hallett, the 
greatest operating difficulty is caused by a red sticky clay that is found 
in certain sections of the deposits. Such sections are unprofitable be- 
cause of low recoveries and are avnided whenever possibl6. 


The gravel is draym from the hopper and run over a trommel screen, 
where water is added. Everything over 1/4 mash is rejected, and the minus 
1/4 mesh is run through the Ainlay bowls. The reject from the Ainlay bowls 
is pumped to the stacker with a Wilfley pump. The water trickles down fron 
the stacker and is collected in a pool, where it clarifies and is pumped 
back and re-used. 


&ccording to Mr. Hallett, the recovered values amount to 50 to 75 
cents a cubic yard for all material run through the washing plant. fThis 
checks roughly with the first runs that were made in 1933 by the Animas 
Consolidated Mines Co. in Dutch Gulch, where the average recovery from 
70,000 yards was 39 cents per yard with gnld at $20.67 per ounce. The 
tailing probably runs around 10 cents a cubic yard. 


The cost of handling the gravel runs frnm 16 to 20 cents a cubic 
yard, including stripping. Pumping and other costs run from 4 to 5 cents 


a cubic yard, maxing a total cf 20 to 25 cents a cubic yard. This does 
not include capital charges nor payment of royaltiose 
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The labor required to run the plant one shift a day was as follows: 


1 foreman $250 per month, or $5.35 per day 
3 dragline operators 75 cents per hour 18.00 do. 

1 mechanic 60 dO. U.80 dow 

l operator and washer 75 do. 7 e003 dw 

1 oiler @) do. 3020 =. do. 

2 laborers Lio do. 640 doe 
_l pumpman Uo do. 3-20 = dow 
10 : $49.95 


SHANDON OR PITTSBURG DisTRicr8/ 
Situation 


The Shandon or Pittsburg district is in Sierra County almost due east 
of Hillsboro and on the east side of the Rio Grande River. Pittsburg is a 
small settlement at the junction of the river and Apache Gulch, and Shandon 
is about 3/4 mile north at the junction of the river with Trujillo Gulch. 
The village of Caballo, with a population of 75, is on the west side of 
the river on the main highway from Albuquerque to El Paso. Hot Springs, 
with a population of 1,845, is 16 miles north. Hatch, with a population 
of 1,021, is the nearest railroad point 25 miles southeast. ‘The main high 
way from Albuquerque to El Faso is on the west side of the Rio Grande 
River valley at Caballo and is paved north as far as Hot Springs and south 
to El Pas0e 


Topography 


The elevation at the Rio Grands River is about 4,000 feet. The flood 
plain betwoen the river and the foothills ranges in width from a fow hundred 
feet to half a mile. The alluvial deposits between the flood plain and the 
Sierra Caballos are from 2 tn 2~1/2 miles wide and consist of mesas sloping 
west toward the Rio Grande River and cut by gulches from ths Caballos 
“fountains that lie just to the east. These mountains are from 5,500 to 
0,000 feet high and very rugged. 


Geology 


The foothills consist of sgnd and gravel deposits ranging in thickness 
fron 7 to 10 feet at the castern border near the base of the Caballos 
fountains to 60 or 70 feet near the rivere Near the eastern border the 
6ravel rests upon a bedrock of rhyolite and rhyolite tuff. In some places 
andesite is exposed. The gravel near the bedrock is cemented together by 
nanganese oxides and caliche.e 


The Caballos Mountains consist of a base of pre-Cambrian granite 
Capped by sediments that range in age from Cambrian to Pennsylvanian. 


2/ Harley, work cited. 
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. The gold-bearing grevels are chiefly in Tryjillo Gulch and its trib. 
taries. The sold probably had its origin in the gold~bearing quartz veins 
in the pre~Caubrian granite that forms the base of the Caballos Mountains. 
Near the river, where the gravel deposits ars thickest, the gold values 
are seid to be too low to wor.ze Farther gast, in the Trujillo Gulch, where 
they have an average depth of ebout 8 feet, the values are better and - 
considerable mining has b3en dene. In all, there are about 1,2/0 acres ~ 
of placer gravels. About one-third of this area is in the gulchss and their 
tributaries and the other two-thirds on the mesas between the gulches. | 


Gold was discoversd at Shandon in ]901 and the deposits became know 
to the public in 1903. During 1904 and 1905 gold production from placers 
in Sierra County was 1,111 ounces and 2,316 ounces, respectively, most of 
which came from the placers in Trujitlo Gulche From 1905 uatil recently 
the production was unimportant due to lawsuits involving ownership rights. 
In 1931, legal controversies were settied and the property was taxen under 
a cO-year lease by Caloway and Burke. Considerable sazpling was done, and 
later equipment was installed and operations started. _ 


Warnick Exploration, Ltd. 
Situation and General 


The original company that started operations in Trujillo Gulch in 
1931 was refinanced end reorgesnized a number of times. At pressnt, the 
proverty is being operated by the Yarniek Exploration, Ltd., Benjamin Ce 
Warnick, president, Dunont Bldg., Wilmington, Dale The company has title 
‘to 1,270 acres of placer sround with the weter rights. Operations are 
about a mile east of the Rio Grands in Trujillo Gulch. 


Mininzs Methods and Costs 


Equipment consists of a grizzly for rejecting boulders, a bin or hopper 
of about 5 cubic yards canacity, steel-lined sluice box, a 1,000-gallon~ 
per-minute, --stage centrifusal pump powered by a 200-horsezower Diesel 
engine, and a 1—3/8-cubic-yard dragiinee Water is pumped from the Rio Grande 
Rivere 


The material is loaded into trucks by the dragline excavator and de~ 
livered to the grizzly and sluice boxese Trucking is done hy contract 
truckerse Two or three trucks are used, depending on the length of haul. 
The sluice box is about 3-1/2 feet wide and 2 feet deep. Angle irons, steel 
Yail-sections, and other similar material is used for riffles. The alean~up 
is made at the end of each shift and run through an Ainlay bowl. 


A central sluicing plant was chosen in preference to-a portable 
washer on account of the rough nature of the terrain where the opera- 
tions are being conducted. When moving the excavator to a new location, 
it is sometimes necessary to stop operations from 1/2 to 2 days for 
aaa for the trucks. Up to the present time it has been 
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necessary to haul the material from 1/4 to 3/4 miles. In the event of 
greater distance, it would not be a very great task to move the whole 
sluicing plant to a more favorable location. 


The total opsratinzg costs of delivering the matcrial to the sluice 
box, pumping water for sluicing, and cleaning up are from 20 to 25 cents 
a cubic yarde Ths lowest recovered values were 40 cents ver cubic yard 
and the highest $1.02 per cubic yard. The bullion is sent to the United 
States Mint in Denver. | 


The plant is operated two shifts a day, the average daily capacity 
being about 600 cubic yards. 


Labor 


Tha labor required to operate the plant on a e-shift basis, exclusive 
of trucxing, which is done by contractors, is as follows: 


Dragline onerators 2 
Oilers 2 
Laborers 6 
Pumpmen Se 
Total le 


The company furnishes quarters, but the men pay for their board at 
the company boarding house. The wage scale is relatively lov. 


PIXOS ALTOS DISTRICT 
Situation 


The Pinos Altos district is in Grant County, about 7 miles north of 
Silver Citye 


The town of Pinos Altos, with a population of about 250, is the only 
settlement in the immediate vicinity. The district is served by a graveled 
highway and a branch of the Santa Fe Railroad from Silver City. The high 
way is maintained in good condition, but the railroad has not been in opsra~ 
tion for a number of yoarse 


Thera are a number of old mills and one of more recent construction 
in the district, tut none of them have boon in operation in recent yonrs. 
What little ore is minod is shinvped in the crude form to the El Paso smelter. 
Transportation to Silvor City is by truck, and from Silver City to El Paso 
either by truck or rail but mostly by rail. 
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The rocks of the district comprise an intrusion of granodiorite 
porphyry in a complex of diorite porphyry and associated dykes. Veins were 
formed in both masses and cut across the contacts without interruption. 
The diorite porphyry forms th3 crest of the Pinos Altos Mountains, while 
the grenodiorite is found alov; the lower castern slopese 


The important fissure of ths district trends from Ne 18° Ee to Ne 30°R, 
and dips stoeply sither to tka east ur weste Ths outcrops are prominent 
and in some cases can bo traced on the surface for a mile or moree The 
widths of the veins renge from a few inches to 6 feet, generally between 
firm walls, The vein minerais consist of quartz, pyrite, chalconyrita, 
sphalerite, galena, gold, wd silver. Barite and rhodochrosite are rarely 
presente 


General Mining Practics 


Mining practice throughout the district consists mostly of horizontal 
cuteand-fill stoping; in a fez places veins were oncountered of sufficient 
width and regularity to permit shrinkege stopinge Conditions in most mines 
favor the horizontal cut-and-fill mothod of stoping as it provides a means 
of disposing of waste that must de broken with the ore in narrow veins. 


In 1935, shipments were mide from six mines and dumps =~ the Golden 
Rule, Goldon Giant, Hazard, Kept Woman, Langston, and Savannah Copper COce 
The New Mexico Mining Corporation, a subsidiary of the International Mining 
Corporation of New York City, did extensive devolopmcnt work on about 50 
Mining claims, including the property of the Savannah Copver Co., but before 
the end of ths year operetions ceased and the options were relinquishede 
Placer gold was producad by individusls engaged in panning and rocking 
Operations. Fresent activities are limited to two propertiese 


Hazard Mine 


The Hazard mine is ebout 2-1/2 miles northeast of the village of Finos 
Altose In July 1935 the mine was operated two shifts a day and employed 
from 12 to 15 men. Two jackiamuers were in use, one at development and one 
at ore breaking. Monthly productici consisted of 20 to 25 tons of oxidized 
gold, silver, copper, and lead=bearing ors, which was shipped to the El 
Paso smeltere 


Equipment consists cf a gasoline hoist and a gnsoline 2-drill portable 
COMPressOre 


Paige, Sidney, Tne Ore Deposits Near Pinos Altos, N. Mex.: Geol. Survey 


Bull. 470, 1910, pp. 100125, 
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Golden Rule Mine 


The Golden Rule mine is about 1/2 mile north of Pinos Altos and just 
east of the Pinos Altos Redstone highways. It is being operated under 
lease by Ed Symons of Silver City. During the summer of 1931 a carload | 
shipment of about 25 tons was made each month. The mine was operated one 
shift a day and employed four men ~ one to run the hoist and three under~ 
ground. One jackhammer was in use breaking oreée 


Equipment consists of a gasoline hoist and a gasoline protable com- 
pressore 


STERPLE ROCK DisTRictl0/ 
Situation and Facilities 


The Steeple Rock district is in the western part of Grant County near 
the Arizona-New Mexico line. It is served by a branch road in fair condi- 
tion from Duncan, Ariz., 22 miles southweste 


Kast Camp Group of Claims 


Surface buildings and mine oquipment were installed on the East Camp 
group of claims in 1934. Development on this group consists of a 330-foot 
shaft and drifts on the Davenport claim and a 380-foot adit drift and 
rais9s on the McDonald claim. Additional development was done on both of 
these claims in 1934, and production was started about March 1 and continued 
throughout tho yeare The ore was shipped crude to the El Faso smolter. 


Froduction 


Available production figures for 1934 and 1935 are as follows: 


Year Tons Gold, ounces Silver, ounces Copper, pounds 
1935 a03 26 14. S01 1,28 
Total 2,442 062 35,431 24985 


This indicates that the avorage grade of the ore is as follows; Gold, 
0-279 ounce por ton; silver, 14.5 ounces per ton; copper, 0.61 percent. 


10/ Henderson, Chase We, Gold, Silver, Copper, Lead, and Zinc in New 
Mexico: Minerals Yearbook, 1935, pe 284, and 1936, pe 317~ 
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BUREO MOUNTAIN DISTRICT 
Situation 


The Burro Mountain district is near Tyrone, 11 miles southwest of 
Silver City and about a mile west of the Silver City-Lordsburg highway. 


Production 


In 1934 and 1935 small enounts of oxidized g¢old-silver ore were 
shipped to the El Faso smelter from the Contact group of claims of the 
Phelps Dodgs Corporation. ‘The Shamrock group of claims produced a small 
tonnage that was treated in a :lant equipped with a small ball mill, 
amalgamation plates, end concontrating tables. The concentrates were 
shipped to the El Paso smelter and tha bullion to the Denver Mint. 


The entiro production cf tho two grouns for 1934 and 1935 was 
probably from 300 to 350 ounces of gold. Production continusd intermittent 
ly during most of 1935. 


MI. BALDY DISTRICT 
Situation and ¥ecilitiss 


The Mt. Baldy district in tho Sangre ce Cristo Mountazins is in the 
wostern part of Colfax County, about 30 milos south of tho Colorado State 
line. Elizabothtown, the larscst settlemant, has a population of about 
150. ; 


The district is served by the main highway from Colfax to Tans and 
by a branch highway from Therma on the main highvay, through Elizabethtowm 
to Rod River and Questae <A branch line of tho Santa Fo railroad runs from 
Dillon to Ute Park. Tho nearost railroad point is about 11 milas sast of 
Therma. 


Tho district is over 10,000 foet abovo soa levol; owing to this high 
altitude, there is considerable precipitation. Thore is no water shortag3, 
except at somo of tho placor operations higsh up on tho slopes of Mte Baldy, 
where the stroams arc small. Uta Creek and othor streams furnish an ade~ 
quate supply for milling. | | 


Goology2t/ 
Mte Baldy, the highest poak in tho district, with en altitude of 


12,400 feot, 1s mado up of faulted sedimontarios intruded by quartz monzonite 
porphyrye Tho ignsous rocks occur as num3rous dikss and sills intruded irto 


11/ Leo, Willis T., The Aztec Gold Mino, Baldy, N. Mexes Gaol. Survey 


Bull. 620, pe 327e 
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the Pierre shale. On the lower slopes of Mte Baldy, at an altitude of 
about 10,500 feet, a basal conglomerate rests unconformably upon the 
Pierre shale.e The gold deposits of the district aovear to be very 
definitely ralated ta tha igneous intrusives, but the commercial deposits 
are mostly on the contact of thse conglomerats and the shale. In somes 
cases they are in the conglomerate, but for ths most part they are in the 
shale for a distance of a few inchas up to 5 fost from the contact. They 
are roughly lenticular in shape and comparatively flat, having little 
mora slope than the general contact of tho shale ana conglomerate. They 
appear mostly on the downhill side of anticlinal foldse 


Historyle/ 


Copper ore was first discovered in the district between 1800 and 
1805. In 1806 placer gold was discovered by a party sent out to do develope 
ment work on a copper prospect on Mte Baldy. In the summer of 1867 placer 
mining began in the region that later became known as the Hlizabethtown 
district. It has been estimated that $2,250,000 was produced by placering, 
but after a few years it was discontinued as most of the deposits wero in 
gulches high up on the stecp slopes of Mt. Baldy, where water was scarc®es 


Flacer gold was found in tho draws that came from Mt. Baldy; this led 
to the search for and discovsry of tha gold lode that later became the 
site of tha Aztec mine. The discovery wns made in Juns 1868, and by 
November of the same year devalopment had progressed sufficiantly to start 
production, and a 15-stamp mill had been built and put into operation. 


For tho first two years the mine produced as much as $21,000 a weok, 
and over a million dollars ras taxcn out bv the end of ths fourth ycare 
Froduction previous to 1903 has boon estinetad to bo from $1,250,000 to 
$1,500,000. 


Seon after the uiscovory of tho Aztoc mine, the district becamo promi~ 
nont, and an English syndicsts purchased the Maxwell land grant of 
1,700,000 acres, of which the district is 2 part. The grant was first 
made by Mexico in 1843, and in 1861 it was confirmed by the United States 
Congresse By 18/2 the ore body of the Aztec mino, which preduced such 
rich returns, was worked out and tho mine becama involved in litigation. 
Daring the 40 years that followed, only spasmddic attempts wore made to 
ofen new ore bodies, and production in the district was unimportant except 
for placerse in 1908 and 190) exploration and dovelopmcent work was startod. 
on the Aztec and other mines in the districte The Aztsoc mill, which at 
that timo consisted of 40 stanps, was romodelod to treat ore by cyanidation 
as well as by amalgamation and concentration, and by 13911 tho lode mines 
of tho district wore again producing. In 1914 a bonanza was found in the 
Aztec mine, and production roso from $63,129 in 1914 to $350,745 in 1915 
and $417,253 in 1916. In the l0-vear poriod from 1911 to 1920, production 
was $1,826,989.. 


12/ Lee, work citodse pe 3256 


6962 ~ 55 ow 


Google 


IleCe 


GO82 


008 / 


Production 


Tre following table shows ths production of the Mte Paldy, Elizabeth 
town, Therma district from 1903 to 15335: 


Year Flecer Lode 
Prior to 19001/ $2,250,000 $1,250,000 
1309 16,037 1, /05 
1910 9,583 3,433 
1911 Q, 800 31,547 
1912 $385 27,310 
1913 L550 15,588 
1314 45930 63,129 
1915 2,631 350,745 
1916 5039 417,258 
1917 54139 3h2,994 
1918 2,133 258,034 
1319 3,52 238,050 
1920 1,63 1,22 
1921 3,447 54351 
132 : 1,472 76,341 
1923 1,811 48,725 
1924 2,405 ake 
1925 Q7C 51,688 
1326 1,651 18,745 
1927 2,155 32,962 
1923 yo 18,052 

1929 _ ne 
1930 — Oug 

331 103 = 
1932 2,430 2,010 
1933 1,980 5,196 
934 3, 600 36,447. 
1235 6,220 74,871 
Total 253535177 3,453,615 


‘I/ Estimated. : 


Aztec Mine 


Recent History 


In 1923 the old mill on the Aztec property and a new one that was 
just completed were destroyed by fire. Another mill was built immediately; 
and in 1920 it was remodeled. The plant, as remodeled, was of 50-ton 
daily capacity and consisted of a Universal crusher, 2 Chilian mills, 
amalgamation vlates, 1 cone classifier, 2 Wilfley tablos, 2 flotation 
machines, and 1 Dorr thickening tanx. The property belongs to the Maxreil 
Land Grant Coe 
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The mine was shut down from 1929 to 1934. In 1932 and 1933 lessees 
operated the mill on dumo ore, and gold was recovsred in the form of amalgam 
and bullione 


In 1934 the mine was reovened and tho lessoes did development work 
and opened up enaugh ore to maintain a steady productio: of bullion and 
concentratese In October 1935 the flow-sheet was changed to flotatione 
The capacity of the usw mill now is 30 tons per 24 hourse 


The ore contains free gold and sulphides and arsenides of silver and 
copper in a gangue of calcite and shale. 


Fresent activities 


At present (1936) 60 men are employed by the Maxwell Land Grant Co. 
doing development and exploration work. Powor is supplied by Diesel enginése 
It is reported that there is some vroduction that is being treated in the 
flotation mill, but ths project is still in the development stage. Most 
of the work is being done in the Aztec mine, although a number of other 
mines in the district are on the grante 


The Maxwell Land Grant Co. is owned by intsrests in Amsterdam, Holland. 
Je van Houten, of Raton, N. Mex.e, is the United States agent and -~ttorneye 


Montezuma Mine 


The Montezuma mine belongs to the Maxwell Land Grant Co. It was ree 
opened in 1933 by lessees. The ore is treated in a small amalgamation and 
concentration mill at the mine. The concentrates are shinped to the Golden 
Cycle mill in Colorado Springs and the bullion to the United States mint 
at Denvar. 


Rebel Chief Mine 


Production was started at the Rebel Chief in 1034. Small amounts of 
soft muddy ore are treated in a hand washer. Hand sorted nigh~grade ore 
is ground in a hand wortar Lsfore treatmante 


Red Bandana Mine 


Tho Red Bandana is privately owned and operated. Small lots of crude 
ore were shipped to the Golden Cycle mill in Colorado Springs in 1934, 
Since 1935 the ore was ground in a small Huntington mill and run over copper 


amalgam platese 


Ajax Mino 


In 1935 the Ajax Mining Coe shipped 200 tons of gold ore containing 
eO7 ounces of gold to tho Goldon Cycle mill at Colorado Springs from the 
Golden Ajax mine on Willow Creek. 


6082 | ~ 57 


Google 


IC. 6°87 
Placer Jiines 


in 1935 the vroduction from placers was $6,220. Most of this was 
from hydraulicxing operations and drift mining on South Fonil, Ute, and 
Willow Creeks. 


During 1935 a testing operation was carried on by the New Mexico Goli 
Producers Corvoration on its lease from the Maxwell Land Grant Coe One 
hundred forty-six thousand yards of material were handled by a dragline 
excavator and treated in a flotation and washing plante The experiment 
was unsuccessful. 


LiNCOLN COUNTY 
Situation and Facilitios 


Lincoln County is in approximately the canter of New Mexico, 75 to 
100 milss east of the Rio Grarde River. The southwestern part of the 
county is rugged and mountainous. The Jicarilla, Captain, Tres Cerro, 
Whites, Mescolero, and Sacramento Mountains form a range that extends south 
throuzh Otero County to the Texas State linee 


The county is servod by tro Ue. Se highways. Ue S- Noe /l, in ths 
western part of the couaty, runs north and south from Corona, in Lincoln 
County, to Alamogordo, in Otero County. The one in tho southern part of 
the county, Ue S. Noe 47 and 40, runs east and wost from Roswell, in Chavez 
Countv, to Carrizozo, in Lincoln County. 


History 


The gold production of the county was never very impressive. The 
largest annual production was in 1914, when 3,060 ouncas was produced. A 
number of lode mines were developed, and mills were built to treat the ors, 
but very few of theso vantures wore successful. Placer mining accountod 
for a substantial but minor provortion of the total production. 


The Homestake mine of the White Oaks district was the largest and 
steadiest producer in tho county. The prozerty was taxen over by the Wild 
Cat Leasing Co. in 1906 or 1907 and put into production. The ore was 
milled in a 20-stamp amalgamation mill. For many years it was the princire 
producing mine of the county. In 1915, the White Oaks Mines, Consolidates, 
acquired ownershipe Production fell to less than half of what it had beer 
up to that time, but it was kert going until 1921, when it was shut down. 


Other old mines in the county are the Murphy group in the Jicarilla 
district, and the Parsons, Hopeful, and American mines in the Nogal district 
Tho Murphy group was operated by the Wisconsin Mining and Smelting Co. rroz 
about 1906 until 1910. In 1908 and 1909 large tonnages were treatad in a 
4O-~ton amalgamation mill. Tho Parsons, Hopeful, and American mines were 
operated by the Parsons Mining Co. in 1914, 1915, 1916, and 1917. A 25 
ton cyanide mill was eompretee in 1917s but little if any ore was ever tres": 
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Most of the placer gold from the county came from the Jicarilla dis» 
trict. It furnished a small but steady output up until 1925, when gold 
production in Lincoln County ceased entirely, and did not revive until 
1332. Gold production from 1952 to 1935 was as follows: 


Ounces 


1032 de vieweweeawws 478 
193 ecepeccvcsouce {03 
19% @e@eese@aqeoene tunes ee 1,042 
Loewen ecceccnoce 893 


The present gold vroduction of Lincoln County is almost entirely from 
the Jicarilla, the Nogal, and the White Oaxs districts. 


Jicarilla District 


The Jicarilla district is naar the south end of the Jicarilla Mountainse 
The villege of Jicarilla is the nearest settlement. It is a few miles to 
the southwest of the district and has a population of about 2/5- The 
district is served by a tranch highway running from Ancho, on U, Se Highway 
71, southeast to Captain, on Ue Se Highway 47. 


Production is mostly from placerse In 1933, 50 tons of ore wns shipped 
to the smelter at El Paso and 80 was treated in a 10-ton amalgamation plant 
at tho Lucky Strixe minc. The amalgamation equipment at this mine was moved 
out of the district later. 


Placer operations consist of panning, sluicing, hand rocking, and work 
with Ainlay bowls. Most of the rocovered gold is sold to local denlers in 
Ancho and Carrizozo but some is sent directly to the Denvor Mint. In 1935 
a power shovel and othor cquipment for large-scale operations was moved 
into the district, but it was operated for only a short time. 


Nognl District 


The Nogal district is on U. Se Highway No. “7, 13 miles east of 
Carrizozo. Nogal, the nearest settlement, has a population of about 200. 


The Helen Rae mine is the principal producer of this district. This 
mine was first mentioned in the Minerals Yearbook in 1920. From that year 
until about 1925 considerable development work was done but only occasional 
shipments of bullion or concentrates were madee The mine is oporated by 
the Eeleon Rae Mining Coe Shipments of bullion were sont to thse Donver Mint 
every year since 1932. The ore is troated in a small amalgamation mill 
consisting of a small crusher and a Huntington mille Other production is 
from small-scalo placer overations. 


F] 
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White Oaks District 


The White Oaks district is approximately on a straight line from the 
Nogal to the Jicarille district and about half way between. It is about 
§ miles east of Ue. Se. Highway Noe 71 and is served by a branch. highway 
running southwest from the village of Jicarilla and joining highway No. 71 
just southwest of the district. The village of White Oars, with a popule 
tion of about 100, is the nearest sosttlement. 


The El Aviador Gold Mining Coe, operating the Smuggler and Little 
Nell mines, is the principal producer. Some of the org is shipped to the 
smelter at El Peso and some is trvated in an amalgamation concentration 
mill of 15 tons daily capacity at the Little Mack minee In 1935, 612 
tons of ore containing 279 ounces of gold and i53 ounces of silver was 
shipped to El Paso, and 117 tons was treated at the amalgamation mill, 
yielding 93 ounces of bullion 435 fine. 


SOCORRO COUNTY 
Production 


Gold production of Socorro County is principslly from the San Mateo 
Mountains, the Silver Hills district, and the Rosedale district. From 
1917 until 1934 the total annual gold vroduction of the county was 
negligible; in 1934 it was 161 ounces and in 1935, 550 ounces. 


Magdalena District 


Ths Magdalena district produced smrll amounts of gold from lead, 
zanc, and copzer ordse From 1913 to 1917 the production from this source 
was from 100 to 200 ounces a vear, but since then it has never been more 
than 5 to 10 ouncos a year, except in 1925, when it was about 55 ouncese 
In 1932 the Kelle; Magdnlena mins of the Empire Zinc Co. made shipments 
Of lead-zinc ore containing gold and silvere Since thon the production 
of the district has boen nogligible.s 


Silver Hills District 


Production from the Silver Hills district is mostly from test runs 
made at a testing plant of 25-ton daily capacity. This plant was started 
in 1933 and used flotation. It continued operating in 1933 and 193}, 
but in 1935 flotation was replecod by a 20-mesh scrsen and a sand table 
and tailing launders lined with cotton blankets. Production in 1935 
was 243 pounds of concentrates containing 2.30 ounces of gold. 


sen Mateo Mountains 


In 1934 the Springtime Mining Co. and T. B. Evorhart began maxing 
shipments from the San Mateo Mountainse Both of these operators shipped 
fron newly developed claimse In 1935 the Springtime Mining Coe completed 
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a flotation mill of 40 tons daily capacity and treated 1,295 tons of ore 
from the Panky minee The concentrates produced contained 280 ounces gold 
and 4,800 ounces silver. Development in the mine consists of an adit 

600 feet long and a shaft 100 feot deep with levels at 50 and 100 feet from 
the collere Other operetors produced a 3 ton shipment of gold-silver ore 
that was sent to El Paso. 


Rosedale Gold Mines Limited 
Situation 


Rosedals gold mine is situated on the northeastern slope of the San 
Mateo Mountains in the County of Socorro, New Mexicoe The nearest town 
is Magdalena, on the Santa Fe Railroad, from which point a first-class 
gravel road runs 29 miles southwest to the mine. The mine is at an eleva» 
tion of 7,500 fect in the heart of a pine forest, and tho camp enjoys an 
excoptionally tomperate climate. 


Hist oryl3/ 


Gold vas discovered in the San Mateo area about 1842, and the Rosedale 
proverty was operated almost continuously from 18386 to 1911. Reports 
state that dividends were paid for about 15 years simply from ore taken 
from development. The property was reopened in 1913 and ran until 1916, 
when a fire destroyed the mill and surface vlant. No data are available 
as to actual production, but it is evident that during early days the mine 
produced several hundred thousand dollars worth of golde 


In 1934 the present operators obtained the property, reconditioned 
the mine, and erected a complete cyanide plant of 65=ton daily capacity. 
Aftcor various test runs, the plant went into steady operation in November 
1935 and was operated continuously until November 1930, when it was shut 
down for 3-1/2 months to permit enlargement of the power plant, increase 
in the mill capacity, and straightaning one or two reverse bends in the 
main shafte Early in March 1937 the plant resumed production, and at presant 
the mill is treating 1355 tons of mine ore dailye 


Topography and geology 


The San Mateo Miountains cover an area of some 800 square miles, ex~ 
tending for about 45 milas in a southwesterly direction. The rocks of these 
mountains are an accumulation of volcanics, chiefly rhyolite flows. No 
sediments occur, except in the southern part of the range at Nogal Creek, 
where a patch of Magdalena limestone (Pennsylvanian age) is reported. 


The rhyolite in the Rosedale area is of Tertiary age and the district 
ig remarxably free from dykes or other types of intrusives.e 


13/ Lasky, Samuel G., The Ore Deposits of Socorro County, New Mexico; 


New Mexico Bureau of Mines Bull. 8, 1932, poe 94-95. 
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The Rosedale vein occurs in a prominent shear zone in a hard rhyolite 
prophyrye Tnis shear is a main structural feature in the area and can be 
traced for at least a mile to the southeast of the shaft and for a similar 
distance to the northwest, as the hard porphyry forming tha wall rock of 
the vein withstands weathering action to form rugged ridges on the slopes. 
and along tho backs of the hills. ‘The shcar containing the vein has an 
average strike of N. 15 We and a dip of 75° to &5° to the southweste 


The shearing oxtends for a considerable distance into the wall rocks, 
and for this reason the vein wrills are loose in many places and not well 
defined. The vein filling is mustly a white quartz, crushed and broken 
portions of rhyolite recomented by quartz to form e type of rhyolite breccia, 
some limonite, a little hematite, and in places much manganese, which occurs 
as a black film on the fractures. The gold is froe and is found as minute 
films on tho quartz and rhyolito fragmentse Usually, where the vein is rich, 
a considerable quantity of grewish quartz is present, which has a waxlike 
luster, and this type of quartz is one of the markers for high-grade oree 
Oxidation has been intense and extends to the 700 level at leaste No sul~ 
phides have ever been detected, and although water is present immediately 
below the 700~level station, it seoms likely that ths oxidation zones will 
extend to a much greater depth. 


The gold values are spotty. Ordinarily, the values will lie ina 
high-grade streak; at times a rhyolite breccia band may earry the values, 
and again a streak of banded quartz may carry high gold valuese Such streaks 
cannot be relied upon to carry for any great distance, as the high-grade 
portion may suddenly jump from one wall to the onposite side. It is possible 
and very probable that as the mine is deepened, and especially as the bottom 
of the oxidation zone is reached, the vain values will be more consistente 


Some premineral faulting is evident, but it is due to the great amount 
of post-mineral faulting that ths ore zones have been cut into blocks and 
moved considerable distances. Considerable geologic study is being given to 
the vein structure, throw of faults, etc., but a great additional amount of 
such work must be done before a complete story can be written as to the move~ 
ments of the Rosedale vein. Brizfly, one or more major post-mineral faults 
has shifted the vein to the south and at the snme time depressed or forced 
the ore blocks dommward. In places, large ore blocks may be found in the 
heart of such fault movoment, but it apvears that the larger ore zones are 
Outside the areas cf groatest fault disturbancee The faulting has caused 
& thickening and thinning of the vein, and whore thickening occurs the better 
grade ore is found. Ore blocks will average 100 to 150 feet in length and 
100 to 200 feet in height, and in such areas the voin will average 5 to 15 
feet in width. 


In many places the voin wells are no well defined and the ore is mined 
to an assay wall. 
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Development 


The mine was opened by a e-commartment shaft sunk on the footwall of 
the vein to a depth of 726 feete When the mine was first worked, levels 
were driven north and south from the shaft in the vein at 50~foot intervalse 
For present operations, the level interval has been increased to 100 feet. 


Prospecting 


The oro zones are prospected by driving drifts and crosseuts, then 
blocked out between the levels by means of 2~compartment raises driven 100 
to 150 feet apart. Such raises afterwards serve as entrance to the stopes 
and provide proper ventilation to the stoping aroase 


Mining methods 


The e~compartment raises have an untimberod chute compartment and a 
manway compartment closely cribbed with 3~ by 12-inch cribbing 4 feot long. 
The manways have a timber slide for lowering drill steol and supplies to 
the stopes, a ladderway, and air and pipe lings. 


Two men ~ a miner and a helper ~ are used in driving raisese 


Drifts are driven 5 by 7 foot in the clear, no timber being i.quirede 
On drift work, ono man operatos a rock drill, a second man being required 
only to aid in blasting. 


Each level block between tho comrleted raises is prepared for stoping 
by installing chutes at 15-foot intervals with rock pillars betwoene The 
first round for each chute pocket is blasted on the tracke The G by & 
inch chuto timbors aro then put in place and a chute of 3~inch lagging is 
builte Light rounds are then drilled and blasted into the chute. The 
chute pockets above the chutos are enlarged until they are connected, 
leaving a pillar from & to 10 feet thick between the chutes and a level 
back 20 fcet above tha rail from which to start stopinge 


This practice has proved to be fast and safe and it does not tie up 
a level with large piles of muck on the tracke 


Practically all stoping is by the shrinkage method. Excessive dilution 
from looss wall rock is prevented by keeving the stopes as full as possible 
while breaking is in progresse Each cut or slice is carried the full 
length of the stope before the next one is started, thus proventing the 
exposure of more than 10 feet of wall rock between tha top of the broken 
ore and the back of the stopoe Tha ore does not tend to break in large 
piecese Close attention is given to the placing and loading of drill holes; 
hence, very little chute blasting is necessary and very few boulders are 
sledged on the level grizzlies.» Breakage in the stopes averages 49.3 tons 
per machine shifte 
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An & foot pillar is left between the back of the stope and the level 
abovee After a stope is finished, the air and water lines are removed frm 
the raiscese 


When drawing a stopa, the top of the ore pile is «ert lavel by close 
drawing controle This prevents further dilution while the broken ore is 
being extracted. Joose rock from tho walls falls on top of the broxen oro 
and does not anpear in the chute until after a large percentage of the ore 
has been extractede 


Very few pillars are mined after the stones ar3 once finished. Waste 
from devalopment is used as filling in old stopes; howsaver, stope refilling 
is unnecessary, as not enough ground has been opened uc to cause rock move 
mente 


. The ore is hand-trammed in lo-cubic-foot standird box-type mine cars 

and dumped into shaft pockets over é6-inch grizzliese The skip tonder loads 
from hand-oporated chutos to a l~ton skip cartridge, which discharges diract 
into a l-ton skipe The skip dumps automatically into the headframe oro bin. 


Worthington 86 drifters mounted on 3—inch columns are used in all 
drifts, crosscuts, and stopes. Stoping machines are used in tha raisdse 
One-inch, round, hollow-lugged steel is used in the driftors and l-inch, 
hollow, quarter-octagon stcel in the stoperse 


One~- and one-eighth-inch 4O-percent gelatin is used in all cut holes 
in the drifts and raises. All other holes are blasted with 1-1/8-inch 
Gelex powder. 


Channel samples aro taken from avery face after each blast in order to 
maintain clos3 control on vein values. The engineer supervises all sampling 
and development work and has charge of all mine records. 


All timber is cut to standard siza in the mine timbor yarde Native- 
pine timber is used throughout the minee : 


The mine is cool and thsre is no duste There is no water above the 
7OO levale Good ventilation is maintained in all working placese All work 
ing-shaft stations and ore-loading stations are electrically lighted. Mine 
refuse is removed from the mine daily. | 


The mine operates two 8-hour shifts for 6 days a weeke On Sunday, 
usually one haulage and hoisting shift is required to maintain sufficient 
ore for tho mill. Tho mine employs only white labor of the highest-skilled 
typee Lately, due to the country-wide shortnge of skilled labor, it has 
been necessary to train a number of local mene Many of these man are turn 
ing into first-class machinemon and miners, although they had never worxed 
underground before. 
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During the last three months bonis and contract systems have been 
introduced. Drifts and raises are run On a contract basis at a published 
price per foot of advancee Powder, caps, and fuse are sold to the con~ 


tractors at cost pricde 


Stores are bonused on a certain vrice ner cuvic yard of extractione 
Bonus rates may be changed as conditions denand, but uew rates are posted 
at least a wesk before the end of each psriode Stopes are measured at 
least twice a month by the mine engineer, and bonus and contract sheets are 
posted befors the following pny days <All miners, trammers, and muckers on 
bonus or contract are guarantced ths rogular rate of daily pay for the type 
of work performed. <A total of 23 mon is omployed on the mine force, which 
includes foremen, miners, trammars, muckers, and hoistmen. 


Underground men wear the usual tyne safety hats. Safety kits aro 
maintained on all levels and sofet: rules aro rigidly exforced at all times. 
Since July 1935, when tho first undorzround worx commey.c3ad, there have been 
no serious accidsnts ia the aise und only a few accidonts cf a minor nature, 
such as cut fing3rs, etCe 


Milling 
Figure ll is a flow sheet: cf the Rosodale mill. 


Ore from the 40-ton hosd-frame bin: is fed directly to a l6~inch corm 
veyor belt, discharging over grizzlies with l-inch openings to a 9~ by el» 
inch Telsmith jaw crusher set to l-~inch oneninge The undersize from the 
grizzly and the discharge fron. the crusher feed onto a 14-inch conveyor 
belt, which feeds to a 100-ton fine-ore bine Ore from the fingore bin 
discharges onto a feeder belt equipped with a Dings magnetic pulley to re~ 
move tramp iron, and thence onto a Noe 5 Mitchell vibrating screen with 
3/S~inch openingse The oversize from the vibrating screen feeds direct to 
a 2-foot Telsmith Gyrasphere crusher, wnich crushes to minus 3/8 inche The 
screen undersize and gyrasphere discharge fall on to a lueinch cor 2yor 
belt discharging into a 2CO-ton mill bin. Provision has been made to close~ 
Circuit the gyrasphere crusher and the vibrating screen, but, due to the 
nature of the rock, little oversize is produced and this installation prob- 
ably will not be installed until a ster-up in tonn.go is made. 


The ore from the mill bin is fed by a Hardinge constant-veight feeder 
to a conveyor belt, thence to a 7~foot by 3@inch Hardinge ball mill 
running in closed circuit with a Dorr duplex classifier. The mill head 
samrle is cut at the point where the feed enters tha ball mill by means of 
an automatic sample cutter, which cuts the entire stream for a portion of 
the timee This sample falls into a separate bine Grinding is done in 
cyanide solution and approximately 55 percent of the gold is dissolved in 
the ballemill circuit, Lims is also’ added in the ball mill from a separate 
lime tank situated outwide the mill buildings 
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Forged steel grinding balls are usede Rosedale ore is extremely 
abrasive and the liner and ball wear is high. The mill is lined with manza- 
nese steel liners, yet a set of liners will grind only about 16,000 tons. 
A mixture of e5~-percent %inch and 75—percent e-inch balls is used. Ball 
consumption runs 41/4 to 41/2 pounds per ton of ore. The ball~mill dis 
charge runs at &0-percent density and the classifier overflow 19~ to 20- 
percent donsitye 


The classifier overflow goes to two Deister slime tables. The tables 
make three products ~ a concentrate that contains about 10 percent of the 
total gold produced and sent to the smelter; a middling that is pumped to 
an &foot Callow type cone; and a tailing that constitutes the feed to the 
cyanide section. The cone overflow joins the table tails to the cyanide 
tanks, and the spigot discharge is returned direct to the ball mille Be 
fore installing the cone, the tabla middlings were pumpod direct to the 
Classifier, but trouble was experienced, inasmuch as too much water was 
added to the classifier and a great amount of material ground fino enough 
for cyaniding polluted the ball-mill circuite The fecd to the cyanide 
section averages as follows; 


+ 100 MOSNeeececce 9 
vo 100 + COO sea ecole 20 
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The table tails ars pumped to a 30=- by 10-foot Dorr thickener, the 
overflow is sent to the mill solution tanks, and the underflow to the 
agitatorse The pulp passes through a sot of three agitators, thence throug: 
a unit of four tancs operatod in counter current. 


Pregnant gold solution overflows from the tank following the agitators 
to a vacuum clarificr, thonce to a head gold tank, and then through the 
zinc boxese Evary third.day the zinc boxes are cleaned, the sludge being 
flushed to a triplex pump and pumped direct to a small locked Perrin press. 
Zinc shavings are cut in the mill on a zinc lathe from zine sheets pur 
chased direct from rolling mills. The cake in the Perrin press is aim 
dried, discharged direct into pans, and carriad to the smelter, where it 
is melted into bullion. 


Reagent consumption per ton of driod ore is as follows: 
Pounds 
LimGecvccccescce 2eh/ 


Cyanid@ececcercece “Py 
liptiore ee eres ee ae e 
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Once each month the mill is shut down for 12 to 16 hours for repairs 
and inspectione Operating time averages 96 percent. 


The mill heads average only a fraction of an ounce in silver and 0.12 
ounce ner ton in gold. Mill extractions are computed daily. The average 
recovery is from 90 to 92 percent. 


The mill operates three S~hour shifts 30 days a monthe American 
labor is employed everywhere except in the crushing section. The mill 
crew consists of 1 mill foreman, 3 operators, 3 mill helpers and 2 crusher~ 


mene 


Power plant 


Generating equipment consists of two Diesel engines direct~connected 
to USO-volt generators and having a total output of 305 horsepower. The 
power plant also includes a ll+1/2+ by & by 10-inch direct-driven Worthing- 
ton compressor that supplies air for the mine, and a small, singlo-stago, 
Sullivan compressor that supplies low-pressure air for the mill agitators. 


Shops 


A fully equipped machine shop is maintained on the property. Electric 
welding squipment as woll as oxygen acetylene equipment is maintained, and 
all repairs excerpt heavy Diesel repairs are made on the property under the 
direction of a machinist and an electrician. 


The steel-sharpening shop is equipped with the usual machines. A 
fully eauipped assay office is run for the proper guidance of the mine and 
mill operation. 


Housing 


A bunk house and boarding house are operated for unmarried employees 
and small r3sidences are provided rent-free for married employeese All 
residonces are eloctrically lighted and most of the houses are provided 
with running watere The company employs 48 mon, all of whom are housed 
at the property. 


Costs 
Detailed costs of all operations are kept at the officee Each day, 
at noon, the total detailed costs for the provious day and the month~to~ 


date costs are posted. Total operating costs, mine, mill, officc, otc, 
average $2.50 to $2.60 per ton of ore milled. 
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O2ERO COUNTY 


The entire gold production of Otero County comes from the Oro Grande 
district, mostly from placers. In 1934 the owner cf the Flying Eagle lode 
claim did some developmsnt worx and produced 340 tons of ore averaging 
0.10 ounce gold, 5 ounc3s silver, and 42 percent lead. The ore was not 
shipped in 1934. Tho Oro Grande Placer Syndicate is working the Little Joe 
and Cotton Top placers and has baen maxing regular shipments to the Denver 
Mint. Individual operators working intormittontly at the Center placer, 
o-1/2 miles northeast of Oro Grande, recover small amounts with a two-way 
dry washer run by a gasoling snginee 


SANTA FE COUNTY 


Production from Santa Fe County is from the Los Corrillos and Golden 
or San Pedro districtse Some of the production from the Los Cerrillos 
district is from lode mines but most of it is from placors. Lessees at 
the Santa Fe mine in the San Pedro district produce small amounts of gold 
ore that they treat by smalgamation in a 6~foot Huntington mill; bullion 
is sent to the mint in Denver. Other small operators just east of the 
villnge of Golden ship small amounts of crude ore to the Hl Faso smelter. 


GOLD PRODUCTION OF BASE METAL MINES 


GENERAL 


Up to 1934 over 75 percent of the total gold production of New Mexico 
was from base-metal mines that produced complex ores containing copver, 
lead, zine, gold, and silvore In 1934 the production from base-metal mines 
was 681/2 percent of the total, but in 1935 it was only 526 percent of 
the totale 


TERBRRO DISTRICT 


Pecos Mine of the Amsrican Metal Co. 


Situation and General 


The mine is at Tererro in the western part of San Miguel County on the 
Pecos River at an altitude of 8,000 feet. It is 17 miles northeast of 
Santa Fe, the capital of New Mexico, and 14 miles north of Glorieta, the 
nearest railroad station on the main line of tha Atchison, Topeka, and 
Santa Fe Railroad. A %-1/2-mile standard~gage spur runs from Glorieta to 
Alamitos, where the mill is situated. The ore is transported from tho mine 
to the mill over an aerial tramway 12 miles long. There is a good auto~ 
mobile road from the mine to Fecos on Ue S. Highway 85. 
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For many years this mine has been the largest producer of goiu in New 
Mexicoe It reached its peak production in 1933, when it produced 19,424 
fine ounces, or 73~1/2 percent of the total production of the State. In 
1934 production was 15,032 fine ounces, 57-3 percent of the total, and in 
1935, 14,816 fine ounces, 44.4 percent of the total. 


GeologyLl/ 


The mine is in pre-Cambrian granite overlaid by limestone of carbo~ | 
niferous agee The ore bodies are in a northeast~-southwest shear zone from 
a few feet to several hundred feet thick. The mineralization consists of 
a mixture of sphalerite, galena, chalcopyrite, and pyrite carrying 
appreciable amounts of gold and silvere 


The ore bodies have been developed for a distance of 2,000 fect along 
the strike of the shear zone and to a depth of 1,200 feet. They are roughly 
lenticular in shape and sometimes pinch out abruptly either horizontally 
or vertically. The lenses usually are disconnectod, but the ends often 
overlade ae 


Development 


The mine is opened by two shafts and two adits. The main shaft is . 
vertical and has four compartments with levels at 100-foot intervals. The 
bottom of this shaft is 50 feet below the 1,000-foot level. The Evangeline 
shaft was sunk before the present owners started operating the mine. The 
Old development was done from this shafte It is a vertical twoecomparte 
ment shaft about 1,000 feet northeast of the main shaft and is used for 
handling men and supplies. 


Mining Methods 2/ 


The ore bodies consist of one to four parallel veins separated by 
bands of soft schist and blocky diorite.e Sometimes the veins can be mined 
separately, but more often the composite mass must be mined and the waste 
sorted oute The walls of the stops do not hold up and filling must be done 
as the ore is mined oute In wide stopes the back is held up by temporary 
pillars of cribbing built from the top of the fill to the back of the 
stope. The waste is sorted from the ore and left as filling in the stope 
while the ore is run through cribbed ore passes to chutes in the drifts 
below. Raises from the back of the stope to the level above are used for 
running in waste filling, as the waste sorted from the ore is not usually . 
enough to fill the stope completely. Cuteand-fill and square~seteand~fill 
methods are usede Pillar mining by underhand storing, similar to the 


Matson, Je Te, and Hoag, Ce, Mining Practice at the Pecos Mine of the 
American Metal Co. of New Mexico: Inf. Circe 6368, Bureau of Mines, 
september 1930. , 

15/ Matson and Hoag, work cited. 
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mothod used at tho Magma mineL/ at Superior, Arize, has been used success-~ 
fully with a cost slightly loss than squaro~-sotmand-fill. The method has 
not beon put into general use because of the close suporvision required, 
Normal production of ths mine is 600 tons a day. 


The mine makes considerable water, due to the proximity of the ore 
body to tho P3cos River and Willow Creske Sufficient drainage must be pro 
vided before a stope can be startode Total underground-mining cost for 
1927, 1928, and 1929, including prospecting and developing, was $4.379 per 


tone ; 
MillingLZ/ 


The ore is transported from the mine to the mill at Alamitos over an 
aerial tramray 12 miles longe At the mill, it is treated by selective 
flotation methods making a lend concentrate and a zine concentrateée 


A typical analysis of mill heads is gold 0.10 ounce ver ton, silver 
3-3 ounces per ton, lead 4.9 percent, copper 0.8 percent, and zinc 15.4 
percente Metallurgical results for the year 1930 show that 77 percent of 
the gold was recovered in the lead concentrate, & percent in the zinc com 
centrate, and 15 percent was lost in the tailse Of the silver, 63 percent 
was recovered in the lead concentrate, 22 percent in the zinc concentrate, 
and 15 percent was lost in tho tails. | 


The milling cost for 1930 was $1.069 per ton exclusive of laboratory, 
experimental work, and royalties, which were $0.120 per ton, making a total 
milling cost of $1.189 per ton. 


LCRDSBURG DISTRICT 
Situation and Facilities 


The Lordsburg district, including the Virginia and Pyramid or Shakee~ 
peare districts, is south of Lordsburg in the Fyramid Mountains in Hidalgo 
County about 20 miles by road oast of the New Mexico~Arizona State line at 
an altitudo of 4,237 feote I+ is on the main line of the Southern Pacific 
Railway. and also on Ue Se Highway 80, which is paved all the way east to 
El Paso and west to within a few miles of tha Arizona State linee Ue Se 
Highway 180, which is also paved, runs northwest from Lordsburg to Duncan, 
Ariz. 


16/ snow, Fred W., Mining Methods and Costs at the Magma Mino, Superior, 


Arize: Inf. Circe 6168, Burcau of Mines, September 1929. 

17/ Bemis, He D., Milling Methods and Costs at the Pecos Concentrator 
of the American Metal Coe, Tererro, Ne Mexe: Infe Circ. 6605, 
Bureau of Mines, May 19326 | 
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Froduction 


fa Up to 1931, the Lordsburg district had been a very important producer 
Noid. In 1929, 1930, and 1931 the production of Hidalgo County was 

Y\ ounces, 14,012 ounces, and 11,278 ounces, respectively. At least 
Yao nt of this was from the Lordsburg district, where the Highty-Five 
thoy 28/ of the Phelps-Dodge Corporation, was the principal producere 


BHishty-Five Mine 


Karly in 1932, the Highty-Five mine was shut down and the gold produc~ 
tion of Hidalgo County dropped to 1,412 ouncese In 1933 the production was 
only 111 ounces, but during the two years that followed a number of small 
operators started producing, and in 1935 the production was 993 ouncese 


Geology 


The rocks of the Pyramid Mountains consist of andesite, diorites, and 
porphyriesof similar composition intruded by coarse~grained light-colored 
granodioritee The ore deposits are in fissure veinse The ore minerals 
consist of chalcopyrite and pyrite carrying gold and silvere The gangue 
minerals in the veins are quartz, calcite, barite, hematite, and rhodocro~ 
sitee 


Mining methods 


Mining at the Eighty—Five minel2/ was by shrinkage and inclined cut~ 
and-fill. If the walls were solid, shrinkage was used. If the walls were 
loose or if a great deal of waste had to be broken, the inclined cut-and- 
fill system was used. From 1220 to 1230, 72 percent of the total ore mined 
was by shrinkage and 28 percent by cut-and-fill methods. Ore that was 
mined by shrinkage was sorted before it was loaded into railroad carse 
Some of the ore that was mined by cut-and-fill methods was shipped without 
sorting. 


The entirs output of the mine was shipped in the crude state to the 
Douglas smalter of the Calumet and Arizona Mining Co. From May 1, 1920, 
to June 1, 1930, 783,138 tons were shippede This ore averaged 0.111 ounce 
f&O0ld, 1.25 ounces silver, and 2.79 percent coppere 


i8/ Youtz, Re Be, Mining Methods at the Eighty-Five Mine, Calumet and 
Arizona Mining Co., Valedon, Ne Mexe: Inf. Circe 6413, Bureau of 
Mines, March 1931. 

13/ Youtz, work citede 
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